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ORIGINAL COMMUNICATIONS. 



Note on the Existence of a pair of Sub-cutaneous 
Orifices in the Head of the Eel and Conger. By the 
Rev. W. Houghton, P.L.S. 

Haying been occupied at intervals during the last three 
months in dissecting a number of eels {Anguilla acuiirostris) 
and a couple of Congers, I observed the invariable presence 
of two sub-triangular openings in the fleshy portion of the 
head, just at its juncture with the spinal column. My first 
impression with regard to the use of these orifices was that 
they were connect^ with the auditory organs, and that they 
probably led to the vestibular cavity. Although so &r, I 
believe, as has hitherto been observed, the exisMtice of 
external auditory organs in the whole class of fishef is very 
exceptional — ^the skates amongst the cartilaginous order, 
and a few of the members belonging to the Gadidte and 
ClupeidiS amongst the osseous order alone possessing them — 
still I thought it not improbable thaWthe eel, which is 
commonly supposed to hear well, and il^ch is occasionally 

Kj^ an overland traveller, might prov^-another exception to the 
^^teneral nxle.^l -Ifcy observe that Mr. Cholmondeley 
Trnngjit i^ ^is recently published work, ^The Angler 
Naturalist* (p. 397), asserts the presence of an "ear or 
auditory aperture '' amongst the various mucus pores about 
the head, but from the most minute examination of a large 
number of eels' heads I can confidently affirm that no such 
external auditory aperture exists. I have, therefore, no doubt 
that Mr. Pennell must have mistaken two of the mucus 
pores for ears. 

Upon my inserting a bristle in each of these orifices, and 
on clearing away the flesh from the head, I found that each 
bristle traversed a closed-in duct or tube in the cranium, and 
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2 BECK^ ON ILLUSIVE APPEARANCES. 

came out just above the orbital bone (see PI. I^ fig. 1). On 
making a vertical section of the skuU^ and examining with 
great care the vestibular sacs^ I became convinced that the 
tubular ducts had no connection with them nor with the 
auditory nerve (fig. 4). Each of these tubes, which in the 
common eel is just wide enough to admit a fine piece of silk- 
gut, terminates in a membranous fold or hollow in the subcu- 
taneous tissue just above the eye (fig. 5), and contains a certain 
quantity of thin fluid or lymph, which, by the way, bears no 
resemblance to mucus. Are these cavities reservoirs for the 
supply of fluid to lubricate the surface, and may we conjecture 
that the lymph is drawn up the tubular ducts by capillary 
attraction ? There is little reason to doubt that the cranial 
ducts are connected with the so-called "mucus system'' 
which is very complicated in the eel tribe, but in what 
manner they are so I have hitherto been unable to satisfy 
myself, and leave the determination of the question to the 
investigation of more experienced anatomists. 



On the Illusive Appearances produced by some Trans- 
parent Objects. By Richard Beck. 

To view an object by passing light through it, or, as it is 
commonly, termed, to look at it as transparent, is a method 
of examination not only peculiar to the microscope, but also 
one to which the naked eye is quite unaccustomed. It fre- 
quently conveyt to^the mind most imperfect ideas of an 
object, and in very xuanv instances it produces appearances 
which even in shape bear no resemblance to the true 
structure : of this fact, which is somewlmt difficult of prooL 
most conclusive evidence may be furnisheoljy a .careffl 
examination of the scales of Lepisma Saccharina. 

This insect may be found in most houses, frequenting 
damp warm cupboards, or as an associate in the dark of 
black-beetles and cockroaches, and its scales have been long 
known to microscopists. 

The insect, which is very active, should be caught without 
injury in a clean pill-box with a few pin-holes in the lid, and 
a drop of chloroform over these holes will soon make the 
inmate insensible, when it may be turned out upon a piece of 
dean paper. 
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The beet way to remove the scales is to prwra one of the 
ordinary 3x1 glass slides gently upon the part fiom which 
the scales are required, and they readily adhere to the glass, 
appearing to the naked ^e like a smear of dust; under the 
microscope they present a considerable variety, not only of 
size and shape, but also in the character of their markings. 

Upon the scales that are most abundant the more pro- 
minent markings appear as a series of double lines, which nm 
parallel and at considerable intervals from end to end of the 
scale, whilst other lines, generally much fainter, radiate from 
the quill and take the same direction as the outline of the 
scale when near the fixed or quill end; but there is in 
addition an interrupted appearance at the sides of the scale 
which ia very different from the mere union or "cross- 
hatching " of the two seta of lines (see figs. 1 and 2, the upper 
portions}. 
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Thfl«caIe^hemselveB are formed of some truly transparent 
substance, for water instantly and almost entirely obliterates 
their markings, but they reappear unaltered as the moisture 
leaves them ; therefore the fact of their being visible st all 
under any circumstances is due to the refraction of light by 
superficial irregularities, and the following experiment 
establishes this fact, whilst it determines at the same time 
the structure of each side of the scale — a matter which it is 
impossible to do from the appearance of the markings in their 
unaltered state : — 
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Having removed some scales from the insect on a glass 
slide as tdready described, cover them with a piece of thin 
glass, which may be prevented from moving by a little paste 
at each comer. Fig. Ill may then be taken as an exaggerated 
section of the various parts. 

A B is the glass slide with a supposed scale, C, closely 
adherent to it, and D, the thin glass cover, secured to A B 
by a very little paste at the corners. The object thus prepared 
should then be placed under a high power, the -J- and No. 8 
eye-piece, with the achromatic condenser illumination, an- 
swering well. 

If under these circumstances a very small drop of water 
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(E) be placed at the edge of the thin glass, it will run under 
by capillary attraction, but when it reaches the scale (C), it 
wt31 run first between it and the glass slide A B, because the 
attraction there will be greater, and consequently the 
markings on that side of the scale which is in contact with 
the glass slide will be obliterated, while those on the other 
side will for some time at least remain unaltered ; when such 
is the case the strongly marked vertical lines disappear, and 
the radiating ones become continuous (see fig. I, the lower 
left hand portion) . 

To try the same experiment with the other or inner 
surface of the scales, it is only requisite to transfer them, by 
pressing the first piece of glass by which they are taken from 
the insect, upon anther piece of glass, to which a few scales 
will adhere, and then the same process as that already 
described may be repeated with themj, when the radiating 
lines will disappear, and the vertical tNi8#^ will become 
continuous (see fig. II, left portion). 

These results therefore show that the interrupted appear- 
ance is produced by two sets of uninterrupted lines on 
different surfaces ; the lines in each instance being caused 
by corrugations or folds on the external surfaces of the 
scales. 

Whilst some may like to try this experiment for themselves, 
others will be satisfied with the appearance which a few scales 
are almost sure to present in every slide that is mounted. 
Figs. I and II already referred to are parts of a camera lucid a 
drawing of a scale which happened to have the opposite 
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BKCKj ON ILLUSIVE APPEARANCES. 5 

surfaces obliterated in different parts ; this is seldom the case, 
and geaerally it is only the outer surface of the scale that ia 
in such a condition. 

Fig. IV shows parts of a small 
scale in a dry and natural state ; 
at the upper part the interrupted 
appearance is not much unlike that 
seen at the sides of the lai^er 
scales, but lower down, where lines 
of equal streugth cross nearly at 
right angles;* the lines are en- 
tirely lost in a series of dots, and 
exactly the same appearance is 
shown in fig: V, to be produced 
by two scales at a part where 
they overlie each other, although 
each one separately showa only 
parallel vertical lines. 

Considerable disturbances pro- 
duced by the passing of light 
through transparent bo- 
dies are very common in Fto- V. 
microscopic objects, and 
when such is the ca§e 
great care is required in 
the true iuterpretatioii 
of structure. 

In many cases I be- 
lieve it may be almost 
impossible to arrive at 
the truth, yet some kind 
of analysis, that which I 
have alluded to being 
only one of many, should 
' think be^midflyti "•" 

mrfny hasty and speculative theories are started 
upon the structure of many microscopic objects. 

* The faint lines in tliia Ggura merelj show the direction and not the 
character of the lines. 
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On the Impobtance of Baphides as Natural Characters 
in Botany. By George Gulliver^ Esq.^ F.R.S. 

It seems amazing that the importance of raphides in vege- 
table economy, and their great value as natural characters in 
systematic botany^ should have received so little attention. 
Probably the chief reasons for this neglect are, that these 
beautifid crystals have been commonly regarded simply as 
curiosities, rather accidental than essential, and that sphae- 
raphides and other forms have been too often confounded 
with raphides. Hence, indeed, has arisen such confusion 
that we frequently hear them alluded to merely as micro- 
scopic marvels and irregular products; and the character of 
raphis-bearing, which I have assigned to such orders as BaU 
saminaceie, Bubiacee, and Onagracese, regarded as worthless. 
But if we restrict the term raphides, as proposed and defined 
etymologically in one of my former papers (^Ann. Nat. 
Hist»' for Sep. 1863), taking care to distinguish raphides 
from sphaeraphides, that objection will cease altogether, and 
the value of raphides, as natural characters, become at once 
evident. Among British plants, it will be immediately seen 
what very different things the sphaeraphides of Lythraceae 
and Haloragaceae are from the raphides of the intervening 
order, Onagraceae ; and that, though Oxalis Acetosella is not 
a ragjiidiferous plant, it abounds in sphaeraphides. Num- 
berless examples of the same kind might be cited. 

I have been led to these remarks by Dr. Lankester^s valu- 
able paper in the last number of the ^ Quarterly Journal of 
Microscopical Science,^ and most cordially agree with the 
following remarks in that paper : — " The biography of our 
indigenous plants has yet to be written, microscope in hand, 
and it is not till th% minute details of the cell-life of each 
plant has been recorded that we shall be in a position to 
arrive at the laws which govern the life o£ the vegetable king- 
dom .'' Now, as structure and function lie atfk^ root of thiS 
best botanical classification, it is to be hoped that Dr. Lan- 
kester's hint will not be disregarded by the excellent editors 
of the new edition of ' English Botany,' so that some of the 
spare surface of the plates of that great national work may 
be employed to render them not less equal to the present 
state of science than they were to that science in the time of 
Sir James Edward Smith. To this end, no doubt, careful 
attention must be given to such characters as those afforded 
by the raphides, and by the forms, contents, and intimate 
structure of the pollen, hairs, and tissue-cells ; as well as by the 
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anatomy of the fruit of Umbelliferse^ and by outlinee quite 
as accurate, plain, and instructive as those engraved by 
Andersson and other foreigners of the parts of fructification 
in Cyperaceae and Graminese. 

But as to the value of raphides as natural characters, and 
to their importance in the vegetable economy at all, doubts 
such as those above cited will at present be entertained. 
Schleiden asserts that " the needle-formed crystals, in bundles 
of from twenty to thirty in a single cell, are present in 
almost all plants/' and that " inorganic crystals are rarely 
met with in cells in a full state of vitality'' {' Principles of 
Scientific Botany,' translated by Dr. Lankester, pp. 6 and 
91). And under the head of " Raphides," in the last edition 
of the valuable ' Micrographic Dictionary' (which I now 
quote from memory), we are told that there are few of the 
higher plants that do not contain them ; that they are very 
abundant in Monocotyledones generaUy, as well as in Cacta- 
ceae, Euphorbiacese, Urticacea, fee, among Dicotyledones ; 
and that they occur in vast quantities in the leaves of Ara^ 
cese, Musaceae, Liliacese, Iridacese, and Polygonaceae, and 
in the sepals of Orchidace® and Geraniacese. The meaning 
of the illustrious German is plain ; and that sphseraphides and 
other kinds of crystals are all called raphides in the ^ Micro- 
graphic Dictionary ' is equally certain, as any one may see 
by comparing the raphides of Orchis and Arum with the 
sphseraphides of Parietaria and Geranium. 

Let us therefore note a few of the leading facts .which I 
have at present obtained, premising that the term raphides 
will be restricted throughout this paper to the needle forms 
generally occurring in bundles, so easily broken up that the 
individual crystals are very apt, under gentle friction, to 
separate from each other and from the tissue in which they 
are produced. We shall thus excludgrerven other acicular 
but less slender crystals occurpng either singly or two, 
three, or fou^togQdliM> sometimes as if partly fused into each 
ftthei;^ and by no means easily separable either from one 
another or from the plant-tissue in which they exist ; and, 
of course, the curious starch-sticks of the latex of Euphorbi- 
acese (' Ann. Nat. Hist.' for March, 1862, p. 209) will be 
totally rejected from the order of saline crystals. 

Adopting this course, we shall soon perceive that the for- 
mation of raphides must be an important and special function 
in the economy of certain plants, and that the result of this 
function may aflford valuable natural characters, sometimes 
more universally available than any other single character 
ever before adopted or proposed. 
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To show this, it will be sufficient to confine our attention, 
on the present occasion^ to the leaves^ and parts which are 
modifications of leaves, where we shall surely find raphides 
abundantly in certain plants, and at all seasons and in every 
variety of soil ; while in other plants raphides are as surely 
not BO produced. Nay, even of two species belonging to 
different but closely allied orders, and growing cIosq together 
in the very same spot of earth, th^ one will as constantly 
abound in raphides as the other wiU be destitute of them. 
Buit the last species may abound in sphseraphides instead; 
and these are so widely different from raphides that it would 
be a needleps waste of time to repeat their diagnostics, 
which may be realised in a few minutes by any one ^ho will 
compare tnem in such plants as Epilobium and Myriophyllum. 
Further, several speqies of one o^der, as Liliaceae, may thus 
r^ularly differ in the presence or absence of raphides, of 
which Endymion and Allium afford curious example^. 

Proceeding with our inquiry, it will be found that some 
raphidiferouB orders may stand in the very centre pf other 
orders not producing raphides. Thus, for example, as num- 
bered and expounded, from other characters^ in Professor 
Balfour's admirable ^ Manual of Botany x\ 

100. LoranthacesD. ,^0 -p 103. Valerianaceae. 

101. CaprifoUacde. ^"'*- itUBiACE^. ^^ Dipsacacese. 

Now, Rubiaceae is not more distinguished here in print than 
in the type of nature as a raphis-bearing order, so far as my 
examination of the British plants has yet extended. In other 
words, I have never found a species of the central order 
without a plentiful crop of raphides, while search was vainly 
made for any traces of such crop in several species of the 
four surrounding orders. 

Further, with thelllstructive company of Professor Babing- 
ton's 'Manual of British Botany,' we may view an order ^^ 
conversely ; that is to say, regularly d^fKd of ^aphides, and 
yet standing between two orders as regularly raphidiferoMs : 

80. DioscoREACB^. 81. Hydrocharidaceae. 82. Orchidacejs. 

And here we shall find Hydrocharidaceae differing as remark- 
ably in the want of those raphides in the possession of which, 
. on the contrary, its next neighbours are so rich. 

Again, as for Monocotyledones, which are said in our books 
to abound so much in raphides, I have often examined all 
the grasses of a field, of which no less than eleven species 
were determined, besides four species of Carew, and never 
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found laphides in any one of them. Nor have my exami- 
nations of Alisma and Potamogeton been more successful; 
and yet raphides are plentiful in all the orders standing in 
Professor Babington^s book between those orders of which 
Alisma and Potamoffeto^ are the types. 

But^ disregarding botanical arrangements^ if we try at 
random such plants as may be met with in a short walk^ we 
shall iind that various species^ near in habit> however remote 
in alliance^ and growing in the samef place^ with their leaves 
or foots mpre or less in contact^ differ in nothing more con- 
stantly, than in the presence or absence of raphides. Thu9, 
we shall scarcely find raphides in trees or shrubs^ though 
these plants^ like numberless other Phanerogamia^ abound 
either in sphseraphides or minute crystals^ of whiph gopd 
examples may be seen in the petioles/ leaves^ or bark of 
Saliof, PopulvSy Ulmus, Tilia, Lonicera, Vinca, &c. ; and ii^ 
the first pool may be found LemnayCallitriche, Straiiotes^ and 
Hotionia,Jof which Lemna only is a raphis-bearing plaint. On 
the same hedge-bank we find various species of Onagraceae and 
Bubiacese^ intermixed with as many species of Umbelliferae^ 
Leguminosse^ Labiatse^ and Filices^ and all the plants of the two 
former orders as certainly affording raphides as all the plants 
of the four latter orders will be devoid of raphides. More- 
over^ of two plants^ such as GalU^m palustre and Valeriana 
sambucifoliaj growing together in the same dfimp place, the 
first will as regularly coiitaii^ raphides as the second will be 
destitute of them. A collection of t^ v^ry large number of 
similar examples has accumulated in my note-boOK^ from 
which those now given are selected because they are among 
several of which the accuracy of the facts has been verified 
at various seasons and years and in diverse soils, and which 
facts first convinced me of the crudeness of the existing knowr 
ledge of the subject, 

As to the real value of such facts^ and the exceptions whi^h 
may be found to ^sfiS'ken their significance, doubtless very 
extensive andfelaborate researches are yet required. We may 
expeet, especially as regards exotic botany, that they will be 
more or less modified, corrected, extended, and confirmed; 
for we know that Nature, as if in abhorrence of our defini- 
tions of organic productions, is prone to furnish exceptions 
to the best and most comprehensive botanical and zoological 
characters. 

But surely the sum of the observations which we have 
already adduced is sufficient to prove that she has appointed 
certain plants as laboratories of a special compound in the 
peculiar form of raphides, whUe to other plants that function 
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is not assigned^ though these may abound in different cryBtals, 
some of which may occur also with raphides in truly raphi- 
diferous plants. By chemists the raphides are said to be 
phosphate of lime^ and no physiologist will doubt the import- 
ance of this salt in the vegetable and animal economy. Thus 
we can easily understand the utility, and the cause of that 
utility, even of such abject and despised things as the com- 
mon Duckweed (' Ann. Nat. Hist.^ for May, 1861, and Janu- 
ary, 1863). Besides the instances now adduced with regard 
to raphis- bearing plants, we have elsewhere (' Ann. >fat. 
Hist.' for November, 1863, fig. 1) proved that this function 
is a central one, second only in rank to the preservation of 
the species, and always, in some plants, at work from the 
ovule to the seed-leaves, thence, through the regular leaves and 
their modifications, to the parts of fructification ; in the root 
also, as in Dioscoreacese and Smilacese ; this function indeed 
never ceasing during the vigorous life of the plant from the 
cradle to the grave ; and, in short, being an essential and 
significant result of that life. So far, then, from considering 
raphides as minor or accidental formations, we must con- 
clude that they are the expression of a necessary, fundamen- 
tal, and constant phenomenon in the very nature of the plant- 
life in such cases as we have already noticed. And so really 
practical may this truth be, that, for gardening purposes, I 
have easily picked out, simply by the raphides, pots of seed- 
ling Onagrace» which had got accidentally and inconveniently 
mixed with pots of other seedlings of the same age, and at 
that period of growth when no botanical character before in 
use would have been so readily suflScient for the diagnosis. 

In conclusion, it may be remarked that any truly accurate 
and comprehensive plant-history must include such import- 
ant products as the raphides ; and whenever they may be 
available botanical «t^racters, as we have shown that they 
often really are, where could-any one exponent be found more _ A 

constantly present and surely expressiv6^of th^ nature and ] 

economy of the plant ? And so we may hope that no history 
or arrangement/ pretending to be a natural one, either of the 
whole or part of the vegetable kingdom, will henceforth ap- 
pear without a proper indication of those examples in which a 
very essential, significant, intrinsic, and characteristic function 
of the plant-life is the production of raphides. 
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Oil the Ultimatb Distkibution and Function of very Finb 

NiRTS-FIBBSS. 

We desire to call the attention of oar readers to some 
important obserrations and conclusions by Dr. Beale> with 
reference to the ultimate distribution of nerve*fibres in various 
tissues recently arrived at from direct observation. Most 
physiologists have endeavoured to ascertain the functions of 
nerve-fibres^ and the ultimate destination of certain branches^ 
by experiments upon living animals; but Dr. Beale has for 
many years past devoted himself to the study of this subject 
in a very different manner. He has sought to establish many 
general propositions by direct anatomical observation^ and has 
devised new methods for preparing the tissues, and for 
examining the thinnest possible sections under very high 
powers varying from 1800 to 8000 diameters. 

Perhaps one of the most important and interesting of his 
conclusions is the demonstrationof the existeuceof nerve-fibres, 
which probably bear to the vaso-motor nerves distributed to 
the coats of the small arteries the same relation that afferent or 
excitor fibres bear to efferent or motor-spinal nerves. The 
paper in which this inference is arrived at is published in the last 
number of the ' Archives of Medicine' (" Of very fine Nerve- 
fibres ramifying in certain Fibrous Tissues,^' &c« By Lionel 
S. Beale.) 

The author states that researches upon which he has been 
long engaged have convinced him that the ultimate nerve- 
fibres in all tissues are much finer and more abundantly dis- 
tributed than is generally supposed, and that the active ter- 
minal branches of many nerves, where they ramify abundantly 
in tissues, have been included by many authors in the so- 
called connective tissue. The terminal branches of all nerve- 
F '^ fibres are so very fine as not to be visible by magnifying 
powers in ordinajry use — many in the firog being less than the 
l-100,000th of an inch in diameter. In man and mammalia 
they are wider than this, but appear as faint granular and 
too often scarcely visible bauds. In the frog, although so fine, 
they are much more distinct, and being firmer, are much 
more easily studied than in mammalia. 

All peripheral nerve-fibres are connected with nuclei (ger- 
minal matter), but these nuclei are separated by much greater 
distances in the nerves distributed to some tissues than 
others. The nuclei are for the most part oval, but in some 
cases they are triangular. These bodies, which exist in great 
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number in many sensitiye surfaces^ as^ fbr example^ just 
beneath the epithelium of the mucous membrane of the 
fauces^ bare been and are still considered by many authori- 
ties to be connective tissue-corpuscles. Not a few observers 
in this country as well as on the continent^ following Yir- 
chow and his school^ consider that they communicate with 
each other by tubi^s^ and thus form a new canalicular system 
for conveying nutrient juices * 

The so-called nuclei are never terminal^ but a fibre always 
passes from each nucleuH in two or three different directions. 
Not only nuclei, but nerve-fibres have by many observers been 
included tinder the head of connective tissue. Nor, indeed, 
can these fine terminal nerve-fibres be demonstrated in fibrous 
tissues in which they exist in great number by the ordinary pro- 
cesses employed in demonstration. They can only be seen in 
exceedingly thin sections, and with the use of the highest 
powers. Not only are nerve- fibres present in certain forms 
of connective tissue, but there are many fibrous tissues dea^ 
iitute of vessels to which nerves are distributed. In the car^ 
nea, in the fibrous tissue about the pericardium, the pericardium 
itself , and the bundles of fibrous tissue in connection with 
the vessels and various organs in the abdominal cavity of the 
frog, nerve-fibres are very numerous. 

Dr. Beale has succeeded in demonstrating nerve-fibres in 
connection with the vessels in so many tissues of the frog, and 
of certain mammalia, that he is strongly inclined to the 
Opinion that in vertebrate animals nerve fibres exist wher- 
ever vessels are present. T?hese I'emarks apply not only to 
the smallest arteries and veins, but also to the capillaries.f 
Since the capillaries are devoid of muscular fibre-cells, and 
do not possess contractile power^ it is probable that these 
fine nerve-fibres associated with the capillary vessels are 
afferent fibres. 

In the papillae of the fcQg/S tongue, for example, besides 
the bundle of sensitive nerve-fibres pasting up the central 
part of the papillae, there are very fine nerve fibres distributed 
to the vessels, and some fine fibres in the connective tissue 
external to the vessels. Similar fibres exist in the small 
papillae, to which neither vessels nor dark-bordered nerve- 
fibres are distributed. The nuclei connected with these 
fibres are about the 1 -300th of an inch or more apart. Now 
these fibres are not ordinary fibres of connective tissue, for 
the author traced them into undoubted nerve-fibres. More- 

♦ See a paper on the " Distribution of the Nerve-fibres to the Mucous 
Membrane of tne Human Epiglottis.** 'Archives/ vol. iii, p. 249. 
t See Ggs 6 and 9, in plate xziii, 'Phil. Trans./ 1860. 
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over the fibres and nuclei are mnch more abundant in con- 
nection with some capillaries than others. They are yery 
numerous upon the smallest Teasels of the ciliary processes of 
the eye (ox), as well as upon those which are proidded with 
muscular fibre-cells^ and many are to be found in the con- 
nective tissue upon the free border of the finest vessels. He 
considers that these branches are in part afferent or exdtor 
and partly efferent or motor nerves of the vessels. 

The fact of the presence of undoubted nerve-fibres in tissues 
destitute of vessek^ and deriving their nutriment from the 
plasma permeating vessels situated perhaps at some distance^ 
is another strong argument in favour of the existence of 
afferent nerves^ bearing to the va&o-motor branches the same 
relation as the excitor fibres bear to the spinal motor nerves. 
Such fine nerve-fibres are distributed to the cornea of all 
animals^ and very fine fibres ramify upon different planes in 
the substance of the proper comeid tissue. From their dis- 
tribution we are justified in assuming that these fibres are 
not ordinary sensitive fibres^ but are nevertheless concerned 
in transmitting impressions of some sort from periphery 
towards nervous centres^ while in certain morbid states they 
are probably instrumental in transmitting impressions which 
produce the sensation of pain. Ordinarily^ these afferent and 
efferent fibres preside over the nutritive process^ and it is easy 
to conceive how any alteration in the amount of nutrition 
passing to the tissue must influence^ through the nuclei and 
afferent fibres^ the ganglia firom which the vaso-motor branches 
take their rise. Thus the calibre of the minute arteries may 
be altered by the slightest modification in the supply of pabu- 
lum to the tissues outside capillary vessels depiendent upon 
any mechanical or chemical alteration in the tissue whereby 
the activity of the nutritive changes becomes altered. Nor- 
mally^ the balance between the quantity of pabulum taken 
|. up by the tissue and that escaping from the capillaries would 

r -^ be maintained through these afferent and efferent fibres^ and 
it is easy to understand how any derangement of afferent 
fibres, nerve-centre, or efferent branches would disturb the 
nutritive process. 

Dr. Beale thinks that the rapidity of growth of tissues is 
determined solely by the supply of pabulum, and this supply 
is regulated and equalised by'a special system of nerves which 
is, however, connected with the cerebro-spinal system, and 
may influence it, or be influenced by it. He has been led to 
the conclusion that nerves invariably form complete circuits, 
and that there are afferent or excitor nerves and efferent 
or motor nerves presiding over the nutritive processes, which 
may act independentiy of the cerebro-spinal nerves or centres. 
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It might be asked^ if the author holds that there is a com- 
plete circuit in the case of the afferent and another in that of 
' the efferent fibres distributed respectively to the tissues and 

small arteries^ or if the afferent and efferent fibres form 
part of the same circuity in which case an impression might 
be transmitted to^ and a motor impulse start from^ the same 
ganglion-cell ; but he postpones the consideration of this part 
of the question. 

The fine nucleated fibres distributed in the neighbourhood 
of capillary vessels^ and to tissues which do not receive a vas- 
cular supply at all^ form, in the tissues of the frog generally, 
fine trunks consisting of several very fine' fibres^ and these 
unite to form larger trunks, which, as a general rule, are 
accompanied by one or more dark-bordered fibres, but in the 
^ bladder, in the heart, and also in the mesentery, large trunks 

exist which are composed entirely of these very fine fibres, 
and at certain points plexuses are formed. In the cornea the 
individual fibres are not so distinct, nor are the fibres so 
decidedly separated from each other as in the drawing accom- 
panying the author's paper. Many seem to be in course of 
splitting, an appearance more like that seen in the sympa- 
thetic branches of birds and mammalia, where the fibres 
in a trunk appear to be connected together forming 
bands."^ 

It is quite certain, therefore, that the fine fibres above 
described are independent of the dark-bordered fibres. But, it 
will be asked, are all the fine fibres in the trunks — for example, 
in those represented in the figure — afferent fibres? In a trunk 
passing from the cornea, doubtless, all are of this nature, but 
Dr. Bealehas seen many such fibres passing amongstthemuscu- 
lar fibre- cells of the bladder, and also to the contractile coats 
of the small arteries, so that at least in this case it is probable 
that some of the fibres entering into the formation of the 
plexus figured, are afferent .and others efferent. There are no j 

characters by which one class of fibres «an be distinguished 
from the other. Amongst the nerves forming the large bundle 
which supplies a limb, some bundles of fine fibres, which pro- 
bably belong to the same class, are to be found, but the 
author has never seen large bundles of very fine fibres like 
those in the bladder and mesentery, in the voluntary muscles. 
Such bundles, however, do exist in connection with the heart. 

The bundles of fine fibres at their peripheral distribution 
form plexuses and networks. The author has never seen any 
termtTiation in any case. The fine nerve-fibres distributed to 

* The arrangement of the nerve-fibres in the cornea of varioas animals is' 
foUy described in an elaborate paper by Dr. Ciaooio, of Naples, in No. XI 
of this Journal. 
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small arteries and veins also form networks^ and very fine 
fibres can be traced ramifying amongst the muscular fibre- 
cells on different planes. Kolliker suggests that such fibres 
ramifying on the outer part of small arteries and veins dis- 
tributed to voluntary muscle^ and on fine vessels on the arterial 
side of capillaries destitute of a muscular coat^ are of the sen* 
tient kind. The latter fibres are probably afierent or sentient, 
but Kolliker's remarks on this question are very undecided, 
and he does not profess to have studied the subject carefully. 
It is very hard to conceive what purpose could be served by 
the free distribution of sentient fibres upon and in the sub- 
stance of the muscular coat of an artery. Some of the fibres 
running with vessels distributed to voluntary muscles are cer- 
tainly motor branches, for, after running parallel with vessels ^ 
for some distance, they diverge and are distributed to the ] 
muscular fibres. Kolliker considers certain nerves for the 
most part on the surface of the muscle as sentient fibres, but 
he adduces no facts which show that this view is correct.''^ 

It is important to state definitely that the bundles of very 
fine fibres, distributed to the frog^s bladder and in other tis- 
sues, are not visible in specimens prepared in the ordinary 
manner and examined in water or weak glycerine. In the 
bladder from which the specimen figured in No. xiii of the 
'Archives,^ plate I, was taken, there was no appearance 
whatever of these very fine fibres when the specimen was first 
prepared, but after the prolonged action of dilute acetic acid, 
a great number of bundles^ many of which were as much as 
T^V^th of an inch in diameter, and very many finer compound 
fibres, made their appearance. The vast majority of these bun- 
dles of fine fibres were not only destitute of true dark- 
bordered fibres, but of any one fibre more than the -rv^wvth of 
an inch in diameter. 

It is scarcely probable that any observer will doubt 
that the fibres figured are true nerve-fibres. Their mode of 
arrangement, the manner in which the trunks branch and 
ramify amongs* the muscular fibre-cells, the character of the 
nuclei connected with the fibres, and the change produced in 
them by the action of acetic acid, show them to be nerve-fibres. 
The author has already proved that very fine fibres invariably 
form the continuation of dark-bordered fibres, and that fibres, 
as fine as some of the finest of these, ramify in the same 
sheath with the dark-bordered fibre, even in the case of the 
dark-bordered fibres distributed to voluntary muscle (' Phil. 

Trans.' 1862). 

But thattheseveryfinefibres in the bladder, which the author 

* *' GTOonian Leotaie," ' Pioceedings of the Eoyal Sodetj/ 186S. 
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believes have now been demonstrated for the first time in his 
specimens^ are true nerve-fibres^ is placed beyond all question 
by the fact of their being continuous with ganglion-cells. He 
has seen several ganglion-cells from which such fine fibres alone 
(every one being less than the -5-0,^0-0*^ of ^^ inch) proceed. 
From different parts of one ganglion-cell sometimes six or seven 
or more very fine fibres may be traced, while not a single dark- 
bordered fibre comes near to the cell or bundle of fibres under 
consideration. 

Dr. Beale fears that the accuracy of these observations will 
be questioned by many feUow-workers in Germany, and more 
especially by those of the Dorpat school, and the difficulty of 
preparing the specimens is so great, that his conclusions are 
scarcely likely to be confirmed for some time to come. The 
appearances are, however, so distinct that he has been able to 
demonstrate the most important points to the students of his 
physiological class. As the specimens will keep for a consider- 
able length of time, they can be examined by any one desirous 
of seeing them. 

It would seem then that in the &og these fine fibres are 
distributed to capillary vessels, to fibrous tissues devoid of 
capillaries, to the tongue and palate, to the unstriped mus- 
cle of the bladder, pharynx, gullet, stomach, and intestines, 
to the unstriped muscle distributed to the coats of arteries, 
and to the muscular fibres of the heart, and probably they 
are to be made out in many other tissues than those above 
named. 

The author is unable to enter fully into the question of the 
distribution of the different classes of nerve-fibres to the 
various tissues of the frog's bladder, nor can he discuss satis- 
factorily their several offices j but on these important ques- 
tions he offers the following remarks : — 

With reference to the kind of nerve-fibres, it is certain 
that— 

1. Dark-bordered fibres are distributed to the bladder of 
the frog, and that the very fine terminal fibres, resulting from 
the subdivision of these, are freely distributed with the ulti- 
mate branches of other nerve-fibres. 

2. That there are fine fibres running in the same sheath with 
the dark-bordered nerve-fibres, as he has described in the case 
of dark-bordered fibres distributed exclusively to voluntary 
muscle. See ' Archives,' vol. iii, and ' Phil. Trans.,' 1862 
(just published). 

3. That there are very many bundles of very fine fibres which 
sometimes run with dark-bordered fibres, and sometimes also 
form special trunks destitute of dark-bordered fibres. 
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4. That many of these very fine fibres are directly con- 
nected with gangCon-cells upon the outer surface of the 
bladder. . 

5. It is certain that many ganglion-cells have no dark- 
bordered fibres whatever in connection with them ; but the 
author has demonstrated that some ganglion- cells are con- 
nected with dark-bordered fibres. 

In considering the function of this most elaborate and 
beautiful nervous arrangement^ it must be borne in mind — 

1. That the muscular fibre-cells and vessels of the blad- 
der are freely supplied with nerves. 

2. That nerves ramify upon the surface of the mucous 
membrane. 

3. That the bladder contracts when the nerve-fibres, dis- 
tributed to the skin of the animal, are irritated, and its 
contraction seems also to be under the influence of the will 
of the animal. 

The author thinks it probable that the nerves, distributed 
to the muscular fibre-cells of the bladder, are branches of 
the same trunks as those distributed to the vessels, and 
are connected with the ganglion-cells. As already stated, 
the numerous nerve-fibres in the cornea and other fibrous 
tissues are purely afferent, and through the centre into 
which they are implanted, they influence the motor fibres 
distributed to the nearest vessels. In the bladder there 
are afferent fibres corresponding to those in the cornea, and 
efferent or motor fibres distributed to the vessels, and also 
to the muscular fibre-cells. 

Whether the dark-bordered fibres are purely sensitive, or 
whether some spinal motor fibres thus pass directly to the 
bladder, the author is unable to say. It is probable that 
the fine fibres running with the dark-bordered fibres of the 
bladder correspond to those in the same shealh with jurely 
motor or sensitive dark-bordered fibres. It is, however, not 
-*4K)Bsible to discuss this question advanti^eously until many 
points in connectipn wifh the general distribution and func- 
tion of the different classes of nerve-fibres are cleared up. 

The most important of the many conclusions arrived at 
from this investigation is the demonstration of numerous 
fine nerve-fibres around capillary vessels, and the inference 
that there are afferent fibres corresponding to and in- 
fluencing the efferent or vaso-motor branches distributed to 
the small arteries. The inference that all small arteries and 
the fibres of unstriped as well as striped muscular fibres are 
freely supplied with nerve-fibres, is also most important. 

VOL. IV. — NEW 8BR. B 
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On some Parasitical Insects from China. 
By Henkt Giolioli. 

Some time since^ Mr. S\?inhoe^ who has done so much 
towards advancing our knowledge of Chinese ornithology^ 
presented me with several parasitical insects^ which he had 
met with during his zoological investigations in China. 
Finding them interesting and mostly new, I thought that a 
description of them might be useful. 

They are seven in all ; four belonging to the Anoplura, and 
the three others to the Diptera. I shell commence with the 
former; first giving my best thanks to Mr. H. Denny, of Leeds, 
who has most kindly assisted me in identifying the species. 

It is to that persevering Italian naturalist, Francesco 
Redi, that the history of epizoic parasites owes its beginning, 
towards the latter part of the seventeenth century. Since 
then, De Geer, Fabricius, Latreille, Leach, and Burmeister, 
have contributed not a little to that part of entomology 
which the recent labours of Leon Dufour, Denny,* and 
G«rvais,t have so much advanced. 

De Oteer first divided them into — PedicuU (with a suctorial 
mouth, and inhabiting chiefly mammals), and Ridni (with a 
mandibulated mouth, and living mostly on birds). Dr. Leach 
included both divisions under the term Anoplura. 

Those I shall describe belong to the Ricini, These creatures 
abouid on birds, many species of which possess their peculiar 
louse, Ai)d some even two or three species, found only on 
them ; tkey hide amongst the feathers, on the extremities of 
which they appear when the bird dies. 

Some authors opine that the down next to the skin 
constitutes their nourishment, while others, with more reason, 
think that they live on the blood of their host. 

The Anoplura here described all belong to the old genus 
Philopterus of Nitzsch, which has by subsequent authors been 
divided into several genera. 

Genus Lipeurus, Nitzsch. 

Body more or less narrow and elongated. Head of moderate 
size, rather narrow ; cheeks rounded, no irabecuke. 

* H. Denny, 'Monogr. Anoplurorum BritanniBB.' 
t Walckenaer et Gcrvais, 'Hist. Nat. des Insectes Apteres/ vol. iii, pp. 
307— 361, Paris, 1844. 
J * Thierinaekten,' p. 34. 
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AntenfUB ^eatly modified and cheliform in the male^ 
having the first joint much longer and thicker than the 
rest; in the female they are straight and simple. Last 
segment of the abdomen notched behind in the male^ trun- 
cated and notched^ or wholly cleft. 

The species of this genus have been observed on diurnal 
fiaptores, OallituBj GralUe, NatatoreSj and Cursores; they 
are of large size. j 

Lipeurus Diomedea, Dufour. (PI. I b^ figs. Ij 2.) ' 

Pediculus Dtomedete, Pabricius.* 

This large, and interesting species has been known to 
naturalists a long time as inhabiting the common albatross 
{Diomedea exulans). After Pabricius, Dufour described itf 
at lengthy together with two other lice peculiar to the same M 

bird. The most remarkable fact relating to my specimens ■ 

is^ that they come from the Diomedea brachyura, which inhabits 
only the Pacific north of the line^ while the D. eamlans 
is only found south of the equator. Thus it is very strange 
that two of the parasites inhabiting these birds should be 
identical^ for the following species is also found in both. 

The L. Diomedea is -i\ths of an inch in length ; its form is 
elongated^ and it is of a blackish-chestnut colour. The body is 
nearly glabrous ; only a few hairs are scattered about the fore 
part and sides of the head^ and on the sides of the abdomen. 

The head is rather narrow^ elongated^ and quadrilateral ; 
in the male deeply notched behind ; in the female it has a 
more triangular shape^ and is less notched behind. Otifour 
describes the head of the female as white^ margined with 
chestnut-brown. In my specimens the white is reduced to 
a median line^ rather larger than that on the head of the 
male. 

Antenna in the female (fig. 1) shorter than the head^ 
nearly straight^ and composed of five cylindroid joints. 
Those of the male (fig. 2), in form and insertion, resemble 
more mandibules or -maanlli-pedes than antenna. Bedi 
first drew attq^flon to this remarkable fact in his Puks 

pavonis.t 

In the male L, Diomedea the antennae consist, as in the 

female, of five joints, and are about -^^ih of an inch in length. 

♦ Joh. Christ. Fabrioii, • Entomologia Systematica/ torn, ir, p. 421, 
Hafmiee, 1794. He describes it thus :— -''Capite obtiiso albus, abdominis 

lateribus nigris." . s j 

t L. Dufour, " Description et Iconograpliie de trois especes du gcnro 

Philopterui, pai-asites de 1* Albatros ; *' ' Ann. Soc. Ent. de France,' vol. iv 

p. 669, figs, i and 2, 1834. 
% F. Eedi, * Exp. circa Oca. Ins./ tab. 14. 



2(X OIOLIOLI, ON PAEA8ITICAL INSECTS FROM CHINA. 

The first joint is very thick and rounded^ the convexity 
being outwards; on the basal portion of its inner side is 
a spine-like process ; its proximal half is white^ the rest 
chestnut-brown. The second and third joints are much 
smaller^ both bent^ and forming an elbow with the first. A 
little behind the extremity of the third joint, on its outer 
side^ are placed the two terminal pieces, which are the same 
as in the female, showing how the normal type is not alto- 
gether done away with. This last part performs the tactile 
functions which belong to the antenna, while the rest is used 
as a prehensile arm^ and embraces the female .during copu- 
lation. 

The eyes are prominent, lateral, and hemispherical, of 
moderate size. The mandibules are oblong, and bifid at 
their extremity, situated behind a large, rounded space, 
which is a suctorial apparatus. 

The thorax consists of two distinct segments, the pro- 
thorax and the metathorax; it is longer than the head, 
and gradually widens £rom above downwards ; its sides are 
notched by a row of small tubercles. The metathorax is 
about three times as long as the prothorax, which sup- 
ports the anterior pair of legs. Dufour states that the 
inferior part of the metathorax is divided into three longi- 
tudinal portions in the males. These were not very distinct 
in the specimens I examined ; but the mesial dorsal groove, 
and the tuft of long, stiff, reddish hairs, directed back- 
wards on the anterior side of each of its posterior angles, 
were very distinct; each tuft consists of seven long setse; 
they are common to both sexes. 

The abdomen is longer than the head and thorax toge- 
ther ; it is composed of nine segments, the last one being 
small and inconspicuous; in the male it forms a single 
truncated process, divided by a clefl, but not bifid ; in the 
female it is deeply cleft, forming two processes, each pro- 
vided with two long setae, which had been broken off in my 
specimens. The inferior margin of each abdominal segment is 
bordered by a narrow white line. 

The anterior pair of legs are very short, thick, and strong, 
being evidently scansorial; the middle and posterior pairs are 
much longer, especially the last ; the coxte are of moderate 
size ; the femora and tibice long and strong ; the tarsi rudi- 
mentary, and terminated by two curved claws of equal size, 
and parallel. On the inner side of the distal extremity of 
the tibuB in the anterior pair of legs is a pointed spine. 
This species is found on the Diomedea exulans and on the 
D. brachyura, and probably on the other species of Diomedea. 
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♦ Grenus Docophoroides^ Denny, MSS. 

This genus Las been proposed by Mr. Denny, and will be 
published in his forthcoming work on ' Exotic Anoplura/ 

The species which form it present the same general cha- 
racters as the genus Docopkorm, but they have the head 
rather smaller in proportion, the thorax larger, and the a«- 
tenme in the males are modified, though not so much as in 
the preceding genus. 

Docophoroides brevis. (PI. I b, figs. 8, 4.) 
Docophoroides taurus, Denny. 
Philopterus brevis^ Dufour. 

This smaller species also infests D. eandans, from which 
Dufour described it.* I have it from D. brachyura. 

Body short, broad, and. ovate ; of a uniform brown-chestnut 
colour. Length ^ft^ths of an inch. Head large, sub-tri- 
angular, broader in the male at the base ; occipital border 
sinuous, with the posterior angles detached and rounded, pro- 
vided with a few diverging hairs. The anterior part of the 
head terminates in a truncated snout, with a chaperon-like, 
circumscribed space of a lighter colour, separated from the 
rest of the integument by a whitish line. On each side of the 
head in both sexes, above the insertion of the antenna, is a 
pointed process directed backwards. 

Antenna simple, and nearly straight in the female ; com- 
posed of five cylindro-conoid joints. Those of the ipale are 
sub-cheliform ; the modification, however, is not carried so 
far as in the L. Diomedea. The first point is cylindrical, 
about half as long as the second ; the third is bent, and ob- 
liquely truncated distally ; the two last joints, having the 
normal form, are inserted in the midst of this truncation. 

Eyes hemispherical, of moderate size. 

Thorax about as loag as the head, marked by a mesial 
longitudinal groove ; it diminishes from down upwards. The 
prothorax is distinct from the metathorax, which has a small 
tuft of setse on the interior of its posterior angles. 

The abdomen is broader than the head, very broad in the 
female, and about as long as the head and thorax together ; 
in the male it is narrower and longer. It is composed of 
eight segments, and in the female is cleft at its extremity ; in 
the male the abdomen, besides the eight segments, has an 
additional rounded piece, covered with large setae ; above it, 
on the median line, is the reproductory apparatus, with a 

• Loc. cit., p. 674, fig. 3. 
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copulating organ (fig. 5), which has a dilated extremity of 
the shape of an arrow-head^ with a duct running through its 
middle. 

The legs are thick and shorty the femora very thick and 
rounded ; the first pair are shorter than the other two, and 
have two spines at the distal extremity of their tibia ; on the 
under margins of the tibue of the intermediate and posterior 
pair of legs are seven or eight tufts of seta^ bent backwards. 

Genus Docophorus, Nitzsch,* Denny .f 

Body broad. Head very large, temples rounded; two movable 
trabecule in front of the antennse, which are alike in both sexes. 
The last segment of the abdomen is entire and rounded in the 
male They live on all birds except GaUirue and ColumbiB. 

Docophortu mandarinus^ Gigliofi, sp. nov. (PI. I b, fig. 9).— 
This small and curious species inhabits the Chinese blackbird, 
Merula mandarina. Its length is about -y^o-^h of an inch; 
its body has the shape of a flask, the head being the 
stopper; it is of a light-brown colour. 

The head is enormous, triangular, produced anteriorly into 
a broad truncated snout, with a large space divided off by a 
narrow white line. Trabectd€B large and rather obtuse. 

Antennm straight, composed of five cylindroid joints, the 
basal one being the largest. Posterior angles of the head 
large and rounded, with a few divergent hairs on the edge ; 
occipital line sinuous. Mandibules thick and bifid. 

Thorax about half as long as the head ; it widens gradually 
downwards, but is always narrower than the head. The 
prothorax is very narrow, the metathorax is wider, but both 
are very short, and, were it not for the legs, would be con- 
founded with the abdominal segments; the metathorax, as 
these, has a transverse line of long setae on its inferior 
margin. 

The abdomen is divided into eight s^ments, the last being 
cleft in the female. I possess no male. 

Legs short and thick, especially the first pair, which arc 
evidently scansorial; the femora arc broad and convex 
externally; the tibifB are short and thick, with spines at their 
distal extremities ; the tarsi are rudimentary, and terminate 
in two claws. 

Genus Nirmus, Nitzsch.J 
Body narrow* Head of moderate size; temples more or lesa 

* 'Thierinsekten/ p. 31. 
+ 'Aiiop, Brit.,' p. 63. 
I * Thierinsekten/ p. 33. 
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rounded J trabecule obsolete or fixed. AntennsB equal in 
both sexes^ or rarely thicker in the males. 

They are found in considerable numbers on all birds. 

Nirmus mandarinusy Giglioli, sp. nov. (PL I b, figs. 7 and 8)» 
— Body long and narrow ; its total length is rather more than 
-fijfth of an inch. This species inhabits also the Merula 
mandarina ; another^ the N. merulensu, infests the European 
blackbird. This Nirmus is of a whitish colour^ edged all 
round with brown. 

Head decidedly triangular^ rather large; in fronts a small 
space is divided from the rest by a white line ; the occipital 
line is nearly straight. Antenna simple^ composed of five 
cyUndroid joints; trabecuUe small and inconspicuous; mandi« 
bules rather slender. 

Thorax shorter than the head, and much narrower; dis- 
tinctly divided into a prothorax and metathorax. 

The abdomen is very large; it is at first narrow, then 
enlarges, and is truncated and broad distally ; it consists of 
eight sclents, the last being very slightly cleft; a few hairs 
are scattered on it. 

Legs rather long and thick, even the anterior pair; the 
terminal claws are also long and much curved. 

The three remaining insects I shall describe are Diptera, 
and belong to the Pupipara, insects which live by sucking 
the blood of mammals and birds, on which they are found, by 
means of an apparatus more conformable to that of certain 
Acarina than to the proboscis of other IHptera, 

Two of my species belong to the family of the Coriaceee or 
HippobosciddBy one being an Omithomyia, the other a Strebla, 
Before describing them I must give my best thanks to Pro- 
fessor Westwood, of Oxford, for the kind aid he has given me. 

Genus Ornithomyia, Latreille. 

Eyes distinct; ocelli usually three in the vertex; wings 
incumbent, fiill sized ; nerves distinct, extending to the apex ; 
antennse ciliated ; tarsi with tridentate claws. They inhabit 
only birds. 

Ornithomyia Chinensis, Giglioli, sp. nov. (PI. I b, fig. 10.) — 
This is as yet the only species received from China. Mr. 
S winhoe found it on the Tardus obscurus. It is, when living, 
of a dark- green colour. The total length of its body is i^^ths 
of an inch. 

The head is rounded, the occipital line being quite straight. 
The antenna are short, sub-ovate, and covered with thickish 
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hairs. Ocelli not very distinct ; eyes large^ occupying the 
whole of the sides of the head ; facets pretty equid in size. 
The buccal apparatus is distinct; the clypeus of the fore part 
of the head very conspicuous. 

Thorax quite round, with a few hairs scatterjed over it. 

Abdomen also globular, thickly covered with short hairs ; 
in one of my specimens it terminates in three rounded 
prominences, the middle one being double and covered with 
very thick bristles. The abdominal and thoracic spiracles are 
very distinct. 

Legs thinly clad with hairs, of moderate length, very 
strong, and the tarsi are six-jointed, the fifth joint being the 
largest ; the sixth supports two very large acuminated and 
sharp claws, bent on themselves; the foot-cushions are whitish, 
and of moderate size. 

Wings about tto^^s ^^ ^^ i^^^h in length ; ribs very distinct, 
the first one firinged with a row of short, thick hairs. 

Genus Strebla, Wiedemann. 

Eyes small, triangular. Ocelli? Wings incumbent, 
rotundate, longer than the abdomen, with parallel veins. 
These small flies, of which only two or three species are known, 
infest only and live exclusively on bats. 

Strebla moloasa, Giglioli, sp.nov. (fig. 12). — ^This interesting 
species is found on the Chinese Molossus, together with the 
following. 

Head rounded, covered with hairs, and placed far between 
the anterior legs. Antenna short and broad, covered with hairs. 
A sub-ovate clypeus is very distinctly marked oflf from the rest 
of the head. Eyes rudimentary ; I could find no ocelli. 

Thorax oval and elongated, covered with short hairs ; it has 
a median groove on the ventral side. 

The abdomen is elongated, covered with long, thick hairs ; 
in one specimen, very likely a male, towards its extremity were 
two long blade-like organs, doubtless subserving copulatory 
purposes ; in the other specimen the abdomen terminates in 
a median rounded prominence. 

Legs of moderate length, the posterior pair the longest ; 
they are very hairy, and the joints broad and flattened. 
The tarsi end in two very sharp, uncinated claws ; the foot- 
cushions are large, and covered with long, thin hairs ; the last 
joint of the tarsi, which supports the claws, widens consider- 
ably distally. 

Wings ample, long, and broad, fringed all round with short 
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hair»^ and covered with a downy hair, amongst which are 
scattered a few larger hairs; veins distinct and parallel; 
length about Vott of an inch. The length of the body is a 
little more than -j^^h of an inch. 

The following most interesting insect belongs to that 
anomalous family the NycteribiidUBy wingless, long-legged^ 
spider-like creatures^ which inhabit exclusively Vespertiliones. 
Professor Westwood, who kindly examined my specimens, 
proposed to make them types of a new genus ; and having 
lately studied the Nycteribiida with some care^ I cannot but 
agree as to the propriety of such a thing. 

Genus Polyctenes^ Westwood and Giglioli. 

He&d large and prominent, elongated, obtuse, and rounded 
in front; on its posterior dorsal part is a plate of a 
nearly semicircular form, edged all round with thick spines. 
On the sides of the fore part of the head are two three-jointed 
organs (antennae ?)j bent backwards. A short neck-like piece 
joins the head to the thorax^ which is elongated and divided 
into two parts. 

The prothorax is double the size of the metathorax, and is 
bordered posteriorly with a line of large spines^ as those on 
the head in the male. 

Abdomen of moderate size; it enlarges distally^ and is 
segmented. 

Anterior legs rather short, the two following pairs rather 
long and slender. 

Polyctenes mohssua, Westwood and Giglioli (PI. 1 b, figs. 
13 and 14). — ^This remarkable creature inhabits the Chinese 
M0I088U8. 

Body of a light colour, about ^j^ths of an inch in length. 

Head rounded in front, where a well-marked clypeus, of a 
nearly semilunar shape, is divided off; just under its posterior 
angles are inserted the two antennae ( ? ) ; over their insertion 
are five large spines on each side ; these do not exist in the 
other specimen, which I take to be a female. Each antenna 
consists of three rather thick, cylindroid joints, the basal one 
being the longest and the thickest ; a few hairs fringe their 
inner borders, and they are bent backwards. Do they at all 
correspond to the organs which have been termed palpi and 
maxilli in Nycteribia ? The integument of the head is finely 
striated ; a few hairs are scattered over it. I could make out 
nothing like eyes, and therefore suppose that those organs do 

not exist. 

The buccal apparatus appears well developed, and very 
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■imilar to that of Nycteribia. At the back of the doraal 
part of the head is a large Bemicirciilar plate^ wider than it; 
its anterior margin is fringed with large truncated spines^ 
while the posterior margin has a row of lanceolate spines ; in 
the female this plate is rather smaller^ and has anteriorly a 
double row of large spines^ and posteriorly an incomplete row 
of large hairs. 

The thorcLw is large^ covered with hairs ; the prothorax is 
sub-oyal^ fringed posteriorly by a line of large lanceolate 
spines ; the prothorax in the female is more distinct^ and has 
not the posterior line of spines. The metathorax in the male 
is much smaller than the prothorax, and ends in a point ; in 
the female it consists of two oval pieces. 

The abdomen is divided into nine segments in both my 
specimens^ one of which I take to be a male; it has a 
broader abdomen^ with a pointed, bent, copulatory organ on 
the last segment. In the female the last segment has a 
rounded terminal prominence. In both sexes the abdomen 
is covered with hairs. 

The anterior legs are short and strong, terminating in two 
small claws and several spines ; their femora are yerv broad. 
The intermediate and posterior pairs of legs are much longer 
and more slender. Their tarsi terminate in two uncinated 
and sharp claws, with two tubercles at their base in the male, 
and lower down on the tarsi of the female are two more claws. 
I observed no rudiments of wings. 

All the insects described in this paper were collected at 
Amoy. 
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On Myoryktjss Wsismanni ; a nbwPaeasitis^ inhabiting the 

Mdsclbs of the Froo.^ 

In the course of his investigations into the termination of 
the nerves in the cutaneous thoracic muscle of the thorax of 
Rana temporaria^ Prof. Kolliker observed several nematode 
worms. These were sent to Prof. Eberth, who gives the 
following account of the parasite^ the discovery of which was 
briefly announced in our last number. 

A portion of the muscle in question, which had been 
rendered slightly transparent by acetic acid, when examined 
by the naked eye, exhibited nothing remarkable ; but under 
a magnifying power of about 60 diam., the author discovered, 
after some search, three minute nematodes. A higher power 
enabled him to ascertain that two of these worms lay partly 
extended and partly coiled up in the interior of the primitive 
fibres, and only one free in the perimysium. The former were 
themselves again included in an excessively delicate cylindri- 
cal sacculus of varying length, and either straight or curved. 
The walls of this sac were in close contact with the adjoining 
fibriUse, which were compressed together by it. The walls 
of this tubular sac appeared in some places to meet, so that the 
cavity seemed to end in an acute point ; but careful observa- 
tion and focussing showed that the cavity was continued beyond 
this constriction, gradually enlarging to its original diameter, 
and terminating in a well-defijued, rounded opening, which 
appeared, as it were, to have been bored through the sar- 
oolemma* 

A similar opening was several times noticed in fibres of 
the same muscle which contained no parasites. In the 
length of about lirnm., of three contiguous fibres, one pre- 
sented four such perforations, either disposed in a line 
parallel with the longitudinal axis or irregularly placed. In 
the former, the tube commencing at one of these orifices 
was clearly seen to open through the next one. No tube could 
be secQ proceeding from the third orifice j whilst the fourth, 

* ' Zeitsch. f. wiss. Zool./ xii, p. 630. 
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again, communicated with a tube wliicli became much atte« 
nuated towards its termination. Each of the other two 
fibres presented a single orifice, but only one of these was 
seen clearly to be in connection with a tube which gradually 
narrowed and terminated in a short extremity; the third 
fibre contained no parasite. 

Nematodes were also found in a cylindrical closed sacculus, 
which otherwise difiered from the former only in the greater 
thickness of its walls. But this appeared to be merely the 
cast-off outer integument, from which the worm had not yet 
fully freed itself, and which had, probably, become dis- 
tended at both ends by a fluid secretion from the inhabitant. 
On this account the structure might readily be taken for pn 
elongated, cylindrical cyst, in close apposition with the body 
of the worm, except at the two ends. 

The same thing was subsequently observed in fresh speci- 
mens. The parasites were on this occasion also seen be- 
tween the fibrillse, moving sometimes in a straight, some- 
times in an oblique direction, and always surrounded with 
the above-described delicate pouch, which, from its con- 
sistence, seemed to consist of a viscid or mucous substance. 

The two sexes of the parasites observed in March were 
exactly alike in outward appearance and size. Their 
length was from 0-162 — 0-216 mm., and breadth 00135— 
0*0162 mm. The body was cylindrical, straight, and termi- 
nated at each end, after narrowing, for a short distance, in a 
knob-like, rounded enlargement, which was less and not so 
well defined at the anterior than at the posterior end. 

In the mouth was contained a short, homy rod, termi- 
nating in front in a minute head, and which might serve as a 
boring instrument. A very delicate transverse line in the 
integument immediately behind the oval opening probably 
indicated a fine annular ridge, or an annular series of 
numerous fine tubercles or denticles, but no structvire of 
the kind could be clearly made out even with a magnify- 
ing power of 500 diameter. The supposition was suggested 
by the observation that the diameter of the holes in the 
sarcolemma corresponded, for the most part pretty exactly, 
with that of the worm at the situation of this fine line. 

The integument is smooth, and beneath it may be seen a 
thin, longitudinal muscular layer. There are no median 
lines. 

The oesophagus is a cylindrical canal, lined with a firm 
structureless membrane. The intestine is lined with a simple 
tesselated epithelium. The rectum is short, and without 
epithelium. The anus is situated a little in front of the 
knob-like caudal enlargement. 
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The female generative tube is double^ and the vaginal ori- 
fice slightly prominent^ or placed at the commencement of the 
hinder fourth of the length. 

The testis is a shorty cylindrical tube, which opens with 
the intestine. There is a pair of spicula. 

The rudimentary generative products consisted of minute 
nuclei. In the female these were surrounded with a gra- 
nular su'bstance, and became minute polygonal egg-ceUs. In 
the male no further development towards zoosperms was ob- 
served. Nothing definite as regards nerves and ganglia 
could be made out. 

In the first case, the author, besides the thoracic muscle, 
found some of the parasites in various other striped muscles, 
as in the tongue and heart, although in small numbers ; they 
were also seen by him in the peritoneal coat of the liver, 
and in the silbmucous tissue on the tongue. None were 
found, though sought for, in the intestine and other viscera, 
nor under the peritoneum of the abdominal cavity. The 
young condition of the parasites, the frequent occurrence of 
free individuals in the connective tissue, left no room for 
doubt that thev had only just commenced their migration. 
The author endeavoured, therefore, by further observations, 
to ascertain the ultimate fate of the host. 

In all, ninety individuals of Rana temporaria were examined 
— ^thirteen with success. In spring (March), the author found 
the parasite always in every sixth frog, to the number of two 
or three in the thoracic muscle ; whilst in June, in thirty- 
one frogs, they occurred only three times in three distinct 
individuals, and never more than one in each. At this time, 
.therefore, they had become rarer, especially the males, which 
were never met with after April. 

The investigation was carried on in the remainder of the 
winter-frogs, in some of which the parasites had been first 
noticed. Of fr^h frogs, the author has examined only a 
few, and these without success. They are not included 
amongst the ninety above mentioned. 

Afterwards the author confined his examination to the 
thoracic muscle, being convinced that the minute and deli- 
cate parasites may be easily overlooked in preparations which 
are not very transparent ; uor in the other muscles is it easy 
to make equally thin sections without disturbing the fibres. 
Even in the thoracic muscle it is often difBicult to perceive 
the nematodes. 

It next became evident that the parasites, having once 
penetrated into the tissues, increased in size as the season 
advanced, and arrived at sexual maturity. Whilst in March 
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the vermicales were 1*162 mm. long and 0*162 mm. broad, 
they had in June attained a length of 0*694 mm. and a breadth 
of 0*189 mm. But excepting the reproductive organs^ no 
other parts at this time exhibited any special change. These 
organs contained at this time, together with young germs, 
instead of the minute ova, one or two larger ones, 0*06 mm. 
long and 0*0108 wide, and of an elongated form, and consist* 
ing of an extremely delicate membrane and a vitellus con- 
taining several oil-globules, and surrounded, as it seemed, by a 
very delicate vitelline membrane. Sometimes, though rarely, 
these ova were found in the primitive fibres. At this season 
males were never observed, nor could any zoosperms be 
seen in the females. From this circumstance, as well as from 
the occurrence of the larger oil-globules in the vitellus, it 
would appear that the ova were unimpregnated. On this 
account, and owing to the small number of ova met with 
(about four), the author did not attempt any experiments in 
the way of transplantation. 

Having communicated his first observations, made in 
March, to Professor Leuckart, the author learnt from him 
that, as far back as in 1861, Dr. Weismann, of Frankfort, 
had noticed a nematode worm in the recttis femoris of Rana 
temporaria, which corresponded in every particular with his 
description. In confirmation of this, Professor Leuckart also 
forwarded Weismann's original drawing, which left no doubt 
as to the identity of his worm with that described in the 
present paper, notwithstanding the existence of some apparent 
difierences in the minor details. 

From what has been said, it will be seen that the new 
parasite differs from Trichina spiralia both in structure and 
habits ; and, as far as can be judged from Mr. Bowman's 
figure (Thil. Trans.,' 1840, p. 4*0), in outward appearance it 
bears no resemblance to the nematodes found by him in the 
primitive fibre of the muscles of the eel, and Mr. Bowman 
gives no details respecting the structure, &c. The two are, 
however, allied in this respect — that both appear to reach 
sexual maturity in the muscle. 

The muscular tissue itself does not appear to suffer any 
injury from the presence of its guests, wnich are nourished, 
not at the expense of the muscle, but probably only by the 
fluids with which it is pervaded. 

In this respect it would appear to differ, so far as its effect 
upon the muscular tissue is concerned, from both TYichina or 
GordiuSy whose invasion is eventually, at any rate, attended 
with destruction or injury to the muscular substance forming 
their nidus. 
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Skin Diseases of Parasitic Origin : their Nature and Treat- 
ment. Including the Description and Relations of the Fungi 
found in Man. By W. Tilbuey Fox, M.D. Lond. 
London : R. Hardwicke, 192, Piccadilly. Pp. 210. 

Mycologists and medical men have to thank Dr. Fox for 
the comprehensive and elaborate treatise before us, the first 
original one on the subject in the English language. It 
treats only of vegetable parasites on man, \i^hich would seem 
to be a not very extensive field for observation; yet, limited 
though it may appear, it has been so neglected or inadequately 
treated hitherto, that its condition was little better than 
chaotic ; and this too, in a very few years, for thirty have 
not passed since Schonlein first described the fungus which 
causes favus, and which now bears his name. Though 
the knowledge of the parasites is so recent, many of the dis- 
eases to which they give rise have been long recognised, and 
were treated of by the ancients. It may be also mentioned 
in connection with the history of the science, that Leeuwenhoek, 
in his ' Arcana Naturse,^ published near the end of the seven- 
teenth century, has figured the Leptothrix buccalis, a small 
organism which grows on the decaying food between the teeth 
and papillae of the tongue. 

The author is already known in connection with the sub- 
ject of vegetable parasitic disease, by a paper he published in 
the 'Lancet^ (1859, p. 283), in which opinions were broached 
of a very novel kind, but which are similar to those he now 
advocates in the present work. That he should still (in 1863) 
stand firmly on the same ground which he occupied in 1859, 
after much additional research, is, of itself, no slight proof of 
the validity of his views. 

The parasitic vegetables of man are not, it must be con- 
fessed, at first sight, a very enticing field for the researches 
of the botanist ; and thus it has happened that those which 
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have been observed and described owe their discovery and 
description to medical men^ who, as a rule, do not possess 
sufficient knowledge of the lower forms of vegetable life, in 
general, to undertake the proper examination and classification 
of these parasitic growths. Thus, to use the words of Mr. 
Berkeley, it has come to pass that '^ parts of plants have been 
described as whole, undeveloped fungi referred to algae^ though 
agreeing with them neither in habit nor physiology ; the com- 
monest moulds, altered by situation, have been described as 
new ; whilst in numerous instances slight variations of the 
same fungus have been treated as separate species.^' More- 
over, it must be remembered that few medical men have the 
inclination to work at minute botany, even if they could spare 
sufficient time to compare the plants with already published 
descriptions ; test their specific differences, or the contrary, 
by artificial cultivation; and thoroughly investigate the limits 
of their variation ; by which course alone the errors detailed 
above can be avoided. 

Yet though the mere student of fungi may feel an antipa- 
thy to the contagious diseases in which these minute organisms 
occur, the organisms themselves will well repay a thorough 
microscopic examination. It is merely necessary to refer to 
the excellent plates* of Dr. Fox's book (to the accuracy of 
which the writer of this article is enabled, in many cases, to 
testify), to prove that to the microscopist the subject is by no 
means devoid of interest. 

The work before us is divided into two parts. The first 
treats more especially of the diseases caused by the growth of 
parasites ; and though this Journal is not the place to discuss 
medical matters, it may be mentioned that the author well 
establishes his chief point — the essential difference between 
eruptive and parasitic disease. The physician will also be 
indebted to Dr. Fox for the very simple classification of these 
parasitic skin diseases under one generic title of Tinea, as 
follows : — 1, Tinea favosa ; 2, T. tonsurans ; 3, T. drcinata ; 
4, T sycosis ; 5, T. decalvans ; 6, T, varicolor ; 7, T. Polonica ; 
8, T. pilaris ; 9, T. tarsi. He places at the end that interesting 
disease of India, the podelcoma, or fungus foot, which has 
lately attracted considerable attention. Many of these, it may 
be mentioned, have been considered as different forms of the 
same disease by writers ; and Dr. Buzen, in his ' Lectures on 
Parasitic Affections of the Skin,' reduces them to three : — 
T, favense, T. tonsurante (including T. drcinata and Plica 

* The author tells us in his preface that many of the figures are by a 
neir process — Kerography — which, in some cases, answers better than 
wood lor microscopic appearance. 
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Polonicd) and T.pilade (including T. sycosis and T, decalvans). 
The author also considers that the only state of the organism 
which will afford a fitting soil for the growth of fungi is 
what he calls the ^'tuberculous or non-specific eruptive 
crasis or tendency;" but though this may be generally true, 
it is not universally so, for the writer of this has seen T. sycosis 
more than once in persons certainly affected also with syphi- 
litic eruptions; indeed. Dr. Fox himself says (p. 41) that the 
two diseases (parasitic disease and syphilis) may be associated. 

Chapter 5, which contains a microscopic description of the 
fungi themselves, is, as stated in the preface, mostly a con- 
densation of the diffuse descriptions in Kiichenmeister's 
manual. It also contains some useful hints for examination 
of the fungi by the microscope, and shows how they may be 
distinguished from foreign bodies which imitate their appear- 
ance. The characters «of the different kinds of fungi are of 
little importance, as Dr. Fox shows that they are insufficient 
for diagnosis and liable to variation. The chapter on the 
appearances presented under the microscope by the lesions 
produced, will be read with interest by all who, interested in 
the science of medicine, care to know something more of 
disease than how to cure it. The plants never grow except 
where the hair-follicles are present, a little way down which is 
their primary seat, where all the conditions most favorable 
to tlieir development are to be found. 

Fungi are found pretty commonly on and in both man and 
the lower animals. Our author mentions several papers and 
books on the subject, and an interesting account may be 
added of some very singular forms of fungi found in the in- 
testines of species of Julus and allied genera, by Dr. Leidy, 
of America, who has paid a good deal of attention to the 
subject ; it will be found in vol. v of the Smithsonian papers, 
published in 1853. 

A list of those which have been described and named by 
various authors as growing on man will be interesting ; it is 
from the fifth chapter of the book in review. Parasitic fungi 
are Epiphytes or Entophytes, as they occur on the skin and 
its appendages or the mucous membranes and internal parts 
of the body respectively. 

A. Epiphytes. — 1, Achorion Schonleinii (parasite of Tinea 
favosa) ; 2, Trichophyton tonmrans (of Tinea tonsurans and 
T. circinata); 3, T. sporulo'ides (of T. Polonica) ; 4, T. 
ulcerum; 5, Microsporon Audouini (of T. decalvans ; 6, J/. 
mentagrophytes (of T, sycosis) ; 7, M. furfur (of T. versicolor) ; 
8, Puccinia (favi of Austen ; found growing in cases of T. 
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favosa^ tarsi, and versicolor ; also in the disease called acne) ; 
9, The nail fungus (referred to Aspergillus, Achorion, and 
Microsporon, by different authors) ; 10, Mucor (Mucedo) ; 
11, Aspergillus (several kinds) ; 12, Poenicillium (glaucum) ; 
13, Chionyphe Carteri (Berkeley; the fungus which causes 
podelcoma in India). 

B. Entophytes. — 1, Torula [Cryptococcua Cerevisia; 2, 
Sarcina {Merismopadia ventriculi) ; 3, O'ideum albicans (in 
thrush and diphtheria in the mouth) ; 4, Leptothrix buccalts 
(including some found on other mucous surfaces besides that 
of the mouth) ; 5, Leptomitus (probably one species, but 
described as several, viz., L. urophiltis, Hannoveri, uteris oculi, 
and one unnamed) ; 6, Bennett's lung fungus (probably Oi- 
deum) ; 7, Cholera fungi of Busk and others (perhaps Torula ; 
many were foreign bodies) ; 8, Lowe's fungus of diabetic 
urine (an early condition of Aspergillus). 

To this list may be added Dr. Farre's Oscillatoria, found in 
the intestines, of which an account is to be seen at the end 
of Dr. Lankester's translation of Kiichenmeister's manual, 
the paper having been read before the Microscopical Society 
in 1842. It was probably introduced into the body with 
drinking-water, but has as good a claim to be recorded as 
many in the above list, especially since Sarcina is considered 
by some as the spores of an Oscillatoria. If one is to be 
guided merely by the position of the fungi on the body, it 
is not evident why, in the list just given, Mucor and Poeni- 
cillium are to be reckoned amongst Epiphytf^, whilst Ben- 
nett's lung fungus and Leptomitus urophilus, though growing 
in similar situations, are considered Entophytes. 

A consideration which we consider of importance does not 
appear to be so regarded by Dr. Fox — ^the essential distinc- 
tion, that is, between 7rtte tini false parasites. In the second 
part of the treatise before us. Dr. Fox, speaking of the differ- 
ence between Epiphytes and Entophytes generally allowed to 
exist, says (p. 149) — "I confess I do not comprehend the 
distinction here pointed out ; in either case the fungi require 
each its own particular soil for growth, which latter takes 
place in consequence of the implantation of the germs upon 
a suitable habitat ; and the properties a'ld tendencies of the 
vegetations are the same in the two cases.^' Now, the dis- 
tinction of Epiphytes and Entophytes is pretty nearly that of 
true and false parasites; Tricophyton ulcerum andPuccinia only 
among the former being false, and Otdium albicans, and pos- 
sibly Sarcina, among the latter, true parasites ; so that the 
above quotation may be considered as expressing the author's 
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view of the alleged distinetion. But though his view is 
true as far as the parasite is concerned, how different it is 
for the patient on whom it grows, whether the fungus is luxu- 
riating absolutely on his tissues, or merely on some effused 
morbid product, on which it grows as it might on any other 
decayed matter. As Dr. Fox well shows, the growth of the 
fungi which cause tinea requires the existence of a peculiar 
soil, which depends on a particular diathesis and condition of 
blood ; whereas it is evident that such fungi as the forms 
called Leptomitus, Mucor, Bennett's lung fungus, Leptothrix, 
Cryptococcus, and perhaps Sarcina, require no such blood -con- 
dition ; but, with Tricophyton ulcerum and Puccinia, are to 
be considered as merely accidental phenomena growing on 
soil external to the human body and foreign to it, such as 
dried pus or mucus, decaying food, acid fluids, and the like ; 
they cause no lesion, and are not parasites on the human body 
in the true sense of the word. 

Dr. Fox's view on the vexed question of Sarcina ventriculi 
is that it is never a cause of disease (i e. it may be called a 
false parasite) . He adduces a good deal of evidence on his 
aide^ but the question cannot yet be considered as settled. 
The writer has seen two cases of continual vomiting during 
life of a fluid full of Sarcinise, and no lesion could be detected 
after death. (A case in point is also recorded in the * British 
Medical Journal ' for February 5th, 1859.) 

But the real value of the treatise under review is in the 
record of the results which the author has arrived at by expe- 
riments and observations on the relations subsisting between 
the various so-called species of parasitic fungi, both Epiphytes 
and Entophytcs. These results are contained in the second 
part of the work, and may be summed up thus : — Starting with 
the proposition, which he proves, that there is no such thing 
as spontaneous generation of fungi, and that the same fungi 
may exist in various forms under different conditions of soil, 
medium, and the like. Dr. Fox shows conclusively how in- 
adequate are the published descriptions of the parasites to 
distinguish one from another, and how they assume one 
another's forms. He remarks that there is " no want of 
descriptions of the various parasites found; but when the 
attempt is made to apply them practically, many will indicate 
as well one as another fungus'' (p. 115). Moreover, he 
demonstrates that the distinctions of the different kinds of 
tinese are those of degree, not of kind ; and he firmly declares 
that the fungus which produces them is one and the same, 
merely modified in appearance by its seat and the soil, the 
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latter being always of the same kind, but more or less favor- 
able to the growth of fungi. 

The proofs of the identity of the various fungi are too nu- 
merous to give a digest of them here. This diagram^ however, 
from p. 176, gives a general idea of their connections, Torula 
being the centre round which they group themselves. 
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Leptothrix is not included in this diagram by Dr. Fox, 
though he considers it allied to Torula. 

These difficult experiments consisted in growing the fungi 
in saccharine solutions and other media, carefully excluded 
from the air; they were frequently examined, and the plants 
were seen to pass through many forms generally considered 
as distinct. As in such experiments great exactitude is rightly 
demanded before implicit faith can be placed in the results 
obtained. Dr. Fox states that more details can be forthcoming, 
if necessary. Supposing everything correct — and we firmly 
believe so from the great care evidently bestowed on his ex- 
periments by the investigOitor, and from what he says in the 
preface — absolute proof of the identity of these fungi is given. 

There is only one fallacy into which we think it possible 
Dr. Fox may have fallen, and that is, the mistaking of Amu 
larity for identity ; we are reminded of this by figures 8, 10, 
11, and 13, of plate ii, which represent the results of an ex- 
periment proving that Sarcina can be produced from the 
aggregation of the spores of Poenicillium. These quatemate 
<^gg^6g&tions of spores certainly present some similarity to 
Sarcina ; but, if correctly figured, scarcely seem to be iden- 
tical. It is possible, though by no means proved, that Sarcina 
may be the spores of a fungus, as Mr. Berkeley observes, 
(' Gardener's Chronicle, 1857) — ^though why it should never 
develop a Mycelium under the most favorable circumstances 
for such development is not evident— but that every quatemate 
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aggregation of spores is Sarcina, does not follow ; indeed^ that 
aggi'egation has anything to do with its formation is very 
problematical. 

Many of the diseases (tinea) have been made to produce 
one another^ and more proof of this kind could be brought^ 
but Dr. Fox rightly oojects to turning his patients' skins 
into miniature botanic gardens. 

An excellent and philosophical theory ^f the treatment of 
tinea in accordance with the views propounded concludes the 
work. 

The author says (preface, p. vi), '^I claim for my facts the 
character of trustworthiness, since everything has been re- 
jected which repeated observation has not, in my mind, 
shown to be the truth." This character of trustworthiness is 
evidenced throughout the treatise, which also shows unmis- 
takeably the great care and research bestowed on its prepa- 
ration. We hope that the subject will not be considered as 
exhausted, but that the appearance of Dr. Fox's book will 
lead to further observation on the parasites of man, both by 
botanists and medical men. 

We may mention that the book is well printed and got up 
by Mr. Hardwicke, and that only two misprints were observed 
by the writer of this article. 
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A Manual of Ophthalmoscopic Surgery, By Jabez Hogg. 

London: ChurchiUs. 

Mr. Hogg was one of the earliest English writers on the 
advantages and uses of the ophthalmoscope^ and his work on 
the application of that instrument to diseases of the eye 
has deservedly reached a third edition. It does not come 
within our scope to • criticise a work like this, but we cannot 
forbear our commendation of those portions of Mr. Hogg's 
work which treat of the microscopic structure of the eye. 
Whatever value the ophthalmoscope possesses as an instru- 
ment which enables the surgeon to look quite into the 
interior of the eye, there can be no doubt that the value of 
this instrument has been greatly enhanced by the light which 
microscopic investigation has thrown upon the minute struc- 
tures of the eye. Nay, more, we believe that those who have 
been best trained to observe with the microscope will be 
found most competent to use the ophthalmoscope. Both 
instruments, in fact, involve the same general principles of 
optics,' and by both the observing eye is helped to obtain a 
more accurate knowledge of the thing observed. It is very 
evident, from the way in which Mr. Hogg has treated his 
subject in the introductory chapters, that he has approached 
the study of the ophthalmoscope with that knowledge of 
optical principles that peculiarly fits him to be an instructor 
in the art of using this instrument, and we have no hesitation 
in recommending his work to all those who are anxious to 
master the important art of distinguishing the various forms 
of disease that are indicated by the state of the interior of 
the eye. The work is illustrated with a series of chromo- 
lithographs of diseased conditions of the interior of the eye, 
and also woodcuts representing the microscopic structure of 
the liquids of the eye. 
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Das 'Mikroskop, vnd die mikroskopische Technik; ein Hand- 
buck fur Arzte und Sludirende. {The Microscope, and 
its Mode of Application, §-c.) By Dr. Heinrich Frey. 
8vo, Zurich, 1863, pp. 472. 

A WELL got-up and imposing-looking work on the micro» 
scope has lately appeared under the ahove title, which, 
however, is anything but fully expressive of its contents. 
The work, in fact, consists of two principal divisions. 
The first 156 pages only relate to the instrument itself, 
its appurtenances, and the various methods to be followed 
in the observation, preparation, and preservation of objects; 
the remainder, except the last 22 pages, is simply a sort of 
compendium of such parts of histology as may be useful to 
the medical student. The last 22 pages, which are num* 
bered consecutively to the rest, and evidently intended to 
form part of the book, contain merely lists of prices of the 
various forms of instruments constructed by all the more 
eminent continental and English makers — matters, we 
should conceive, hardly worthy of being placed in the body, 
as it were, of a proiessedly scientific work, though useful 
enough perhaps to the student who may be in search of an 
instrument, and at a loss to know where to look for one 
suited to his wants or means 

The technical part of the book appears to have been con- 
ceived with the same design, and pretty much on the plan — a 
little amplified it is true — of Dr. Beale^s excellent 'Microscope 
in Clinical Medicine, and How to Work with the Micro- 
scope.' 

Considering its scope and objects, the work, though perhaps 
scarcely called for, in the presence of so many others of the 
same kind, is well done, and contains a great amount of 
useful information. 

The seventh section or chapter is particularly full upon the 
subject of the application of reagents of diflFerent refractive 
power, or diflferent chemical properties in the examination of 
objects ; and we are unacquainted with any work in which 
these matters are better treated of. The eighth section is 
devoted to colouring matters ; and with reference to this we 
may remark that Dr. Frey does not seem to be acquainted with 
the peculiar eflfects of magenta-dye on the blood-corpuscles, 
nor of tannic acid on the same bodies. 

We have already observed that the book is well got up. It 
is beautifully printed, and on excellent paper, and abundantly 
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illustrated by woodcuts; but we cannot avoid remarking 
that it affords the most glaring instance with which we are 
acquainted of an unscrupulous method of swelling the bulk 
of a book^ and of adding to its apparent richness of illustra- 
tion, too often adopted by our German brethren in science. 
We allude to the incessant and perfectly needless repetition 
of the same woodcut in different places ; for instance, there is 
a large cut occupying more than half a page, representing 
merely a section of the compound microscope, which occurs 
three times on nearly as many pages, viz., pp. 18, 22, 24 ; 
whilst another cut, representing in two places (pp. 21 and 48) 
the mode of arrangement of the lenses in a compound, cor- 
recting objective, does duty at p. 59 for Hartnack^s immersion- 
lens I A large figure of HartnacVs instrument recurs three 
times, occupying at least a quarter of a page each time j one 
of M. Nachet^s twice, fee, &c. In the histological part also 
the same figures, and some at any rate not original ones, 
recur over and over again. A section of the gastric mucous 
membrane is given in pp. 265 and 306; one of a Peyer^s 
gland, in pp. 261 and 312, &c., &c. ; whilst actually on oppo- 
site pages (190 and 191) is the same little woodcut of organic 
particles in urine, both in sight at the same time. This is 
book-making with a vengeance. 



NOTES AND CORttESPONDENCE. 




Koas's Now CompreuoriTiin. — Microscopists who have suf- 
fered the inconTenienec inseparable from ordinary forms 
givcD to a compressorkim, will thank us for calling their 
attention to an enterely new pattern devised by Mr. Boss. 
It consiats of a stout plate of brass (A), about three inches 
long, having in its centre a 
piece of glass like the bot- 
tom of a live box. This piece 
of glass is set in a frame (B), 
which slides in and out, so 
that it can be removed for 
the convenience of preparing 
any object upon it, under 
water, if desirable. The up- 
per movable part D, attached 
to a screw motion at C, is 
admirable for simplicity and 
efficiency. At one end of 
the brass plate A, which 
forms the bed of the instru- 
ment, is an upright piece of 
brass (C), accurately grooved, 
so as to receive a vertical 
plate, to which a downward 
motion is given by a single 

fine screw, surrounded by a spiral spring, which elevates 
the plate, as eoon as the screw pressure is removed, by 
turning the milled head the reverse way. The vertical plate 
carries an arm precisely at right angles to its own plane, and 
terminating in a square frame (D) capable of receiving very 
thin or somewhat thicker glaas, according to desire. This is 
the upper part of the comprcssorium, and the exact amount 
of pressure required is completely under command by the 
motion of a single screw. The arm has likewise a horizontal 
motion, so that the upper plate D can be turned completely 
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off the lower one, B. Should the thin upper glass be broken, 
it can be instantly replaced, as no cement is required. It is 
merely needful to remove the fragments and slip a fresh glass 
in. We do not know any compressorium that is at once so 
accurate and so easily used. It often happens that, on ac- 
count of the trouble of an ordinary compressorium, a micro- 
scopist simply uses a slide and a piece of covering glass, and 
finds, when too late, that an exact means of regulating the 
pressure would have been desirable. With Mr. Ross's new 
pattern the convenience is so great that it should always be 
employed if there is a chance of the screw motion being ad- 
vantageous. — From the Intellectual Observer for Oct., 1863. 



Cheap Lantern Polarisoope.— Mr. Samuel Highley, the 
microscope and philosophical instrument maker of Green 
Street, Leicester Square, has just introduced an arrangement 
that has long been a desideratum with those who delight in 
popularising science, namely, a polariscope that could be 
used in conjunction with the numberless magic-lanterns that 
are now scattered over the kingdom and our colonies, with- 
out entailing the risk and trouble of sending them to the 
optician '^ to be fitted " with such an adjunct, and at a cost 
that is within the means of most persons who indulge in 
such pursuits. 

Doubtless most of our readers are familiar with the mag- 
nificent chromatic phenomena of polarized light, too seldom 
shown in our lecture-rooms, on account of the hitherto costly 
character of the apparatus necessary for its proper display, 
though frequently shown on a small scale in microscopes at 
soirees and on our drawing-room tables. All who have seen 
such instruments wiU readily understand how beautiful the 
effect must be when such objects arc projected on a screen 
by means of a powerful light. 

By the aid of the polariscope we are enabled to make slices of 
crystals, homogeneous in aspect, reveal their "inner nature," 
as the Germans have it ; so that by the characteristic appear- 
ance of the rings produced, or angle between the optic axes, 
we are enabled to determine between the two species of a 
mineral which may be identical as to chemical constitution. 
Thus, if two fragments of crystal came into our hands, by a 
chemical assay we might find that each consisted of carbonate 
of lime ; but an optical examination in the polariscope would 
at once show us that one piece was the species calcite, while 
the other was arragonite; the former, belonging to the 
hexagonal system of crystallization, being characterifled by 
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a single (uni-axial) system of prismatically coloured rings, 
with a cross in the centre, changing from black to white 
according to the position of the analyser ; while the latter 
belonged to the trimetric system, characterised by a double 
(bi-asial) system of rings, grouped like a figure of oo ; and 
these optical differences would also indicate differences in the 
physical properties of the two fragments, such ae their hard- 
ness, specific gravity, cleavage, fracture, &c. Then, again, 
minerals of various chemical constitution belonging to such 
crystalline systems as exhibit bi-axial axes, may be distin- 
guished by determining tlie angular value between the centr& 
of the two systems of rings, the distance between the cen- 
tres of the two loops in the figure of x form being greater 
in souie species that in that of others. Thus, the extensive 
series of micas are now arranged into a few groups charac- 
terised by the angular distance between the centres of the 
bi-axial rings. But the most gorgeous effects are produced 
by films of those very cleavable minerals, mica and selenite; 
for every plate of a given thickness having a definite colonr- 
vaiue, we arc able to produce an indefinite variety of colour- 
tints. If the film of selenite is uniform in thickness, it 
produces an even tint ; if of varying thickness, a magnificent 
assemblage of colours is the result. 



Taking advantage of this fact, the ingenious optician builds 
up designs of various pretensions to artistic beauty, from 
mere stars of varied-colour rays, to dying dolphins, groups 
of flowers, bunches of grapes, and Gouiio windows; or. 
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descending from the sublime to the ridiculous — of which 
these designs are susceptible — a baker is changed into a 
sweep ; for every design has two phases of colour, one being 
what is technically termed '^ complementary '' to the other, 
dependent upon the position of the analyser ; for if the grapes 
appear '^ ruby bright/' by rotating the analyser a quarter of 
a circle they change to green, or a group of bitte flowers to 
the "sere and yellow leaf." But these chromatic displays 
are not confined to mineral structures ; for vegetable bodies, 
such as toits lea mois, one of the starches, shows a black cross, 
similar to that seen in calc-spar; and such substances as 
whalebone and rhinoceros-horn present the most gorgeous 
display of colour, the phenomena being dependent upon 
varying degrees of tension in the structure of those and 
similar bodies. 

To those who would wish to make themselves familiar with 
this interesting and important branch of physical science, 
we would recommend the works of Woodward and Pereira, 
both being treated in a popular style. 

But to return to Mr. Highley's instrument, figured in the 
annexed woodcut. The various parts are mounted on what 
the inventor calls a ^' gout-board support;" the upright is 
fitted with an adjustable panel, that carries a bundle of glass 
plates on one side and the stage and power on the other; 
this allows of the entire arrangement being accurately " cen- 
tred" with any lantern with which it may be employed; 
when adjusted, the panel is clamped by means of a milled* 
head screw. The " bundle " consists of such a number of 
thin glass plates as will give a bright reflected beam of polar- 
ized light, and is attached to the panel at the proper angle 
for producing such a beam. The spring stage for carrying 
selenite designs, unannealed glasses, pressure and heating 
clamps, and the larger objects, is formed within a large tube 
attached to the front side of the panel ; and to the front 
of this is screwed a spring jacket, within which slides the 
power and stage for the smaller crystals employed. To the 
front part of the base-board an adjustable rod is fixed that 
carries the analyser, which consists of a large prism, made 
expressly for the purpose of giving a large and pure field of 
colour, the absolute field attainable being, of course, dependent 
on the intensity of the source of light employed, as oil, oxy- 
calcium, oxy-hydrogen, or the electric. Provision is made 
for rotating both the smaller and larger objects, when neces- 
sary for the demonstration of certain phenomena. When 
selenite designs are shown on the screen, the crystal power 
is replaced with another of suitable construction. To use 
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this polariscope, the nozzle is placed at right angles to the 
screen, and the base-board is then clamped to the table. 
The front lenses of the magic-lantern are removed, the con- 
densers only being employed, and the source of light moved 
till a beam of parallel rays is produced ; the lantern-nozzle 
is then pointed at the bundle till the rays are incident at the 
polarizing angle for glass, the proper direction being indicated 
for the uninitiated by a white line marked on the frame- 
work, the right adjustment of *parts being further indicated 
by the appearance of an even disc of light upon the screen. 
A design is then inserted in the large stage, its lines of con- 
struction focussed, the analysing prism inserted in its jacket^ 
and the coloured effect produced and varied either by the 
rotation of the prism or the rotation of the design or 
crystal. 

By removing the panel from the support and placing it 
before a window, with nozzle pointing upwards, and adding a 
suitable power, it may be then used as a table polariscope, 
or the light of a reading-lamp may be employed as the source 
of light. 

By this simplification of pai*ts, Mr. Highley is enabled to 
supply an instrument — which, for practical purposes, can 
hardly be surpassed for efficiency — at one half the price at 
which the gas polariscopes hitherto constructed have been 
sold. We fancy that many will appreciate this attempt to 
bring a costly instrument within the reach of experimentalists. 
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MicBoscopiCAL Society op London. 

October Uth, 1S63. 
Ghableb Bhooke, Esq., Fresident, in tho Cliair. 

De. Piqott, of Halifax, and "W. IT. 13. Hunt, Esq., were bal- 
loted for, and duly elected members of the Society. 

Mr. Beck read a paper, being a description of a stand for a 
simple microscope, as an arrangement for using the magnifiers with 
both eyes. 

November IWi, 1863. 
Chablbs Bbooke, Esq., Fresident, in the Chair. 

W. Vicary, Esq., W. T. Suffolk, Esq., Wm. Berry, Esq., P. 
AValker, Esq., Edward Tyer, Esq., J. Browning, Esq., Edward 
Wilkinson, Esq., and E. Cowan, Esq., were balloted for, and duly 
elected members of the Society. 

The following papers were read : — 

1. " On the genus Bacteriastrum," by II. S. Lauder, Esq. 

2. " On Diatomacea?, Series Xo. 11," by Dr. Greville. 

3. " On tho Distribution of Nerves to the Skin of the Prog, 
with Physiological Remarks on the Ganglia connected with the 
Cerebro-Bpinal Nerves," by Dr. Ciaccio. 

Tho President called the attention of the meeting to the 
Quekett Memorial Pund. He stated the object of the fund 
to be the award, at intervals, of a medal to persons producing 
papers of interest, or otherwise forwarding the progress of 
microscopical science. He also announced that the list of sub- 
scribers was still open, the sum subscribed not being as yet ade- 
quate to carry out the object proposed with efficiency. 

December- dth, 1863. 

Chakles Bbooke, Esq., Fresident, in the Chair. 

Charles Robinson, Esq., and John Jordan, Esq., were balloted 
for, and duly elected members of the Society. 
Dr. L. Beale read a paper " On the Blood-corpuscles," 



PROCEEDINGS OF SOCIETIES. 



47 



PRESENTATIONS TO THE MICROSCOPICAL SOCIETY, 

1863. 



October 14M, 1863. 

Figures of the . Structure of Invertebrate Animals, by 
Robert Garner, Esq., F.L.S. . 

Hunterian Oration, delivered at the Royal College of 
Surgeons, bv G. Gulliver, Esq., E.R.S. . 

Researches on tfie Development of the Spinal Cord of 
Man, Mammalia, ana Birds, by Dr. Lockhart 
vylarKC . • . , . 

International Exhibition, Jurors* Report, Class XIII. . 

Synopsis of the Geology of Durham and part of Nor- 
thumberland, by R. House, Esq., & J. W. Kirby, Esq. 

The Popular Science lleview, Nos. 8 and 9 . 

The Intellectual Observer, Nos. 18 to 21 . 

Quarterly Journal of the Geological Society, No. 75 

The Canadian Journal, Nos. 45 and 46 

Transactions of the Tyneside Naturalists' Field Club, 
Vol. VI, Part 1 . 

Smithsonian Report, 1861 

Boston Journal of Natural History, Vol. VII. 

Proceedings of the Boston Natural History Society, 1862 

Micro-photograph taken by Mr. Davis, Cornhill 



Presented by 
The Author. 
Ditto. 



Ditto. 
F.C.8.Roper,Esq. 

The Authors. 

The Editor. 

Ditto. 

Tiie Society. 

Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
E. G. Lobb, Esq. 



November Wth. 

Quarterly Journal of the Geological Society, No. 76 
Proceedings of the Linnean Society 
Bulletins dcs seances dc la classe des sciences 
Anuuaire de TAcademie Royale, 1863 
Intellectual Observer, No. 22 . 
Journal of Photography, No. 201 . 
The Annals and Magazine of Natural History, Nos. 67 
to 71 . 



The Society. 

Ditto. 

Ditto. 

Ditto. 

The Editor. 

Ditto. 

Purchased. 



Decembei* 9th, 

Intellectual Observer, No 23 
The Canadian Journal, No. 47 
Photographic Journal, No. 1 39 
Journal of Photography, Nos. 202 and 203 
Annals and Magazine of Natural History, No. 72 
On the Cotton-fibre, and on the Manner in which it 
Unites with Colouring-matter, by Walter Crum, 
Esq., F.R.S., and 36 Microscopic Slides from which 
the Drawincrs for the Plates were taken 



The Editor. 

Ditto, 

Ditto. 

Ditto. 

Purchased. 



The Author. 



W. G. Seabson, Curator, 
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LiTEBABT AND PHILOSOPHICAL SOCIETY, MaKCHESTEE. 

MICBOSCOPICAL SECTION. 

Annual Meeting^ May \%th, 1863. 
A. G. Latham, Esq., in the Chair. 

The annual report of the section for session 1802-63 was 
read, and officers appointed for the ensuing session. 

A communication on " The Structure of the Cotton Fibre," by 
Mr. Charles O'Neill, F.C.S., was then read, in which the author 
states that chloride of zinc, as neutral as it could bo made by 
digesting with metallic zinc, and also diluted sulphuric acid, would, 
under favorable circumstances, exhibit all the phenomena de- 
scribed by the author in his first communication. Chloride of 
zinc, however, required to be heated to its boiling-point, and 
sulphuric acid appeared very capricious in its action. The ap- 
pearances produced by these reagents lead him to the same con- 
clusions with regard to the structure of cotton ; but he is more 
decidedly of opinion than he was before, that the so-called medul- 
lary matter is in reality a shrunk membrane similar in appear- 
ance to the membrane in dried quills. Finding that all known 
solvents of cotton gave the same appearances, ]\Ir. O'Neill tried 
the action of solvents on gun-cotton, and found a further confir- 
mation in the action of ether upon it. 

It is well known that there art two modifications of gun-cotton, 
one soluble, the other insoluble in ether ; but the author finds 
three varieties — (1) soluble in ether, but insoluble in ammoninret 
of copper; (2) insoluble in ether, but soluble or dilutable in 
ammoniuret of copper; and (3), perfectly unacted upon either 
by ether or ammoniuret of copper. Operating on the first variety 
on the sta&;e of the microscope with ordinary ether, it is almost 
instantly dissolved, with no evidence of structure, until, after a 
while, careful observation shows some remains of spiral vessels. 
By gradually diluting the ether with alcohol, the action is slackened 
until a point is arrived at when exactly the same phenomena are 
produced as by the copper solution. About two thirds ether and 
one third alcohol was found to be a suitable mixture ; but this 
will evidently vary with different preparations. 

Mr. O'Neill considers the number of turns of one spiral to be 
certainly not greater than from 1100 to 1300 in the inch, and 
generally much less than this, the mean of many countings run- 
ning between 600 and 700 for the contracted fibre. 

Mr. A. Q-. Latham made the following communication : — 

It may be remembered that some few months ago I proposed to 
this section as a subject for discussion, ''The Causes of the 
Metallic Lustre of the Scales on the Wings of certain Moths." 

I then suggested that the metallic markings, and lustre of the 
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scales themselves forming these markings, are consequent on the 
fact of the scales containing a particular pigment or colouring 
matter^ while other members thought it might proceed solely 
from light reflected from the irregular surfaces of the scales. 

On examining lately, by transmitted light, the wings on one 
of the clear- winged moths — Sesia tipuliformu — I found on the 
transparent portion of the wing, and in addition to the markings 
on the wing, certain other scales ^f battledore form, and perfectly 
transparent. 

An examination with a higher power showed these scales to be 
highly striate, and, therefore, in the most proper condition for 
producing;, according to the advocates of tne theory I oppose, 
metallic lustre and metallic markings ; and that they are in a 
condition to produce these effects, were the theory correct, is 
further shown on examination by reflected light — when, as might 
be expected from the markings, the scales are most beautifully 
opalescent, but, wanting internal pigment, give out no metallic 
markings on the win^, and a strong proof is, therefore, given in 
favour of the theory broached by me. 

Ordinary Meeting, October 19/i, 1868. 
Professor W. 0. Williamson, F.R.S., in the Chair. 

The following paper '^ On Transparent Injections,^' by Messrs. 
J. Q. Dale, F.C.S., and Thos. Davies, was read by the Secretary. 

After enumerating the various desiderata of a transparent in- 
jecting fluid, it was observed that soluble colouring matters fistiled 
to fulfil them, owing to the action of endosmos, causing them 
merely to dye the tissue sought to be injected. This defect is 
shown to be remedied by the use of insoluble colouring matters in 
an exceedingly fine state of subdivision, which can only be pre- 
pared by precipitation under constant aeitation, and the following 
recipe is statea to succeed admirably, shovring vessels of ^^^x^ of 
an inch, with a clear outline even under a ^ objective, without 
any grain or extravasation of the colouring matter : — 

Take 180 grains best carmine, ^ fluid oz. ammonia, com. strength, 
SG- 0*92, or 15 degrees ammonia meter, 3 to 4 oz. distilled water. 
Put into a small flask, and allow to digest without heat 24 to 36 
hours, or until the carmine is dissolved. Then take a Winchester 
quart bottle, and v^ith a diamond mark upon it the spot to which 
16 oz. of water extend. The coloured solution must then be 
filtered into the bottle, and to this pure water must be added until 
the whole is equal to 16 oz. Next dissolve 600 grains in potash 
alum in about 10 fluid oz. of water, and add to this under constant 
boiling a solution of carbonate of sodium, until a slight permanent 
precipitate is produced. !Filter and add water up to 16 fluid oz. 
Boil, and add this solution while boiling to the cold ammoniacal 
solution of carmine in the Winchester quart, and shake vigorously 
for a few minutes. A drop now placed upon white filtering paper 
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should show no colouring ring ; should it do so, the whole must 
be rejected. Supposing the precipitation to be complete or very 
nearly so, shake vigorously for' half an hour, and aUow to stand 
till Quite cold ; the shaking must then be renewed, and the bottle 
flUed up with cold water. 

After allowing the precipitate to settle for a day, draw off the 
dear supernatant fluid with a syphon. Bepeat the washing till 
the dear fluid gives little or no precipitate with chloride of banum. 
So much water must be left vnth the fluid that at last it must 
measure 40 fluid oz. For the injection fluid take 24 02. of the 
above coloured fluid, and 3 os. of good gelatine, allow these to 
remain together all night, then dissolve oy the heat of a vrater 
bath, after which it should* be strained through fine muslin. On 
injecting, the ordinary precautions for a gelatine injection are 
alone necessaiy . 

Professor Williamson stated that, owing to the unexpected 
absence of his esteemed friend, Mr. Sidebotham, he had been 
suddenly called upon to mve the members of the society an 
address at the opening of the session. With so short a vnirning 
it was not an easy ta^ ; stiU, as a few stimulating words might 
lead to extra exertion, he would make a few remarks on the 
present position of the microscopic observers. Their numbers in 
Manchester were necessarily smdl compared with London. Per- 
haps there were not twenty microscopists in this city really at 
work; few were able to devote the time to the energetic and 
laborious efforts which original investiffation required, and of 
these fewer had the talent or even the ambition to undertake what 
requires weeks, months, nay, often years of arduous toil. The 
hindrances are increased by the fact, that there is rarely a definite 
end sufficiently certain of attainment in the way of a new dis- 
covery, calculated to repay the expenditure of labour. 

Hence, in a small society like ours, we cannot expect great or 
brilliant results. But forther, the present is not an epoch like 
that when Bhrenberg revolutionised an entire branch oi science, 
or when Grew laid the foimdations of vegetable physiology, and 
Malpighi that of the animal kingdom. These men revealed en- 
tirely new fields of inquiry. But though no such new worlds of 
histology are opened out to us, there are such a multitude of 
secondary details requiring elucidation, that we cannot take up a 
plant or insect without stumbling upon a multiplicity of problems 
awaiting investigation. One shrewd observer, when eating his 
orange, discovers upon them some brown scales. He follows up 
the inquiry thev suggest, and ibe result is an elaborate paper on 
the coccus of the orange* 

Even where members are not prepared for original researdies 
they still may do excellent service by examining the ground gone 
over by other men, whose views require corroboration before their 
somewhat startling conclusions can be unhesitatingly received. 
He would refer to such inquiries as Dr. Hicks's on the conversion 
of the protoplasm of the V oivox into free-moving Amc^se, and to 
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those of Dr. Balbiani on the sexuality of the Poljgastrica, as 
illustrations. These researches require re-ezamination and further 
confirmation ; and whilst the latter would give the results attained 
a fixed place in scientific annals, their rejection, should they prove 
erroneous, would remove stumbling-blocks out of the way. In 
fact, all discoveries required careful reinvestigation. Observers 
were often too sanguine, and drew large inductions from small 
and defective data, and this work of supervision was one in which 
our members might successfully engage. He also thought it 
desirable to warn the members against the contractinfi" tendencies 
of minute microscopic research as opposed to philosophic breadth. 
If men limit their ambition to resolving the small markings of 
diatoms, apart from the great physiological questions to which 
they bear relation, they will inevitably succumb to this paralysing 
influence. They must be careful not to lose themselves in the 
mere examination of details, but to keep in view that the discovery 
of general laws should be their object, to the attainment of which 
the former was only a means. Mere details were useful, but to 
limit our attention to them crippled the intellect, and rendered 
it unable to combine them and trace out their connection with 
general laws. It was by keeping the attention fixed on this higher 
object that placed our most distin^shed histologists on the 
pedestals thev now occupy ; and as it is the duty of every man 
to do what he does in the best manner he can, it behoves all 
members to keep this lofty aim carefully in view. 

The results would then not only advance science and benefit 
their fellow-men, but, if worldly fame were their object, they 
would reap it in the fullest measure to which they were entitled. 



JSTov&mber VJtly 1863. 

A paper was read " On an Apparatus for Measuring Tensile 
Strengths, especially of Fibres," by Mr. Charles O'Neill, P.C.S. 

In the sketch, A is a cylindrical metallic vessel to hold water, and 
provided with a cock, C. B is a hollow cylinder of glass or metal, 
closed at the lower end, and so weighted as to float vertically in 
stable equilibrium with a portion out of the water; upon its 
upper end a hook or clamp to hold the flbre is fixed. D is a fixed 
support, with another hoot or clamp to hold the other end of the 
fibre. F is a lever with a long and short arm, the long arm pass- 
ing over the scale G. H is the table or support, and B is a vessel 
into whidi water drawn from A is received. When using the ap- 
paratus it is nearly filled with water, and the fibre to be tested is 
properly secured to the fastenings on B and D, then drawn taut. 
Water is now allowed to flow slowly from C until the fibre breaks. 
The quantity of water drawn off" is ascertained, and from it 
the strain put upon the fibre calculated. The indications of the 
long arm of the lever itf e aIso noted in order to show the stretch, 
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and also to give the elementa for a coriection to be made upon the 
quantity of water drawn off. 

Stops and guides, not shown in the sketch, serve to keep the 
floating cylinder off the sides of the Teasel, and prevent it felliDg 
too far upon the rupture of the fibre. 



The principle upon which the appamtUB works is so simple that 
it hardly requires explanation. At the beginning of the operation 
the weight of the tube is wholly supported by the water ; by draw- 
ing off uie water the support is very gently removed and the weight 
thrown upon the fibre: The relation between the actual weight 

Siut upon the fibre and the weight of water drawn off will vary 
or every different dimension of the containing vessel and floating 
cylinder, but in regularly shaped vessels it will always be in the 
direct ratio of the sectional areas of the floating vessel, and the 
difference between this and the sectional area of the contuning 
vessel, i. e. in cylindrical vessels the sectional area of the ring of 
water Burrounding the floating cylinder. 
In the apparatus brought down for illustration uid actukUy in 



PROCEEDINGS OF SOCIETIES. 53 

use by the writer, there were three floating cylinders, whose sec- 
tional areas bore the following ratios to the ring of water by 
measurement : 

Large cylmder 1 : 0*925 

Medium cylinder 1: 20*610 

Smaller cylinder 1: 492*6 

In actually testing, by means of a chemical balance, the relation 
between the weights of water drawn off and the weights put upon 
a fibre, the following numbers were found : — 

Largje cylinder ... 0*926 gr. water = 1 gr. strain. 
Medium cylinder 21*09 gr. „ =1 gr. „ 
Smaller cylinder 476* 10 gr. „ = 1 gr. „ 

The large discrepancy in the case of the smaller cylinder is owing 
to the difficulty of measuring it correctly ; its sectional area was 
computed to be 0001989 inch. 

This apparatus has several advantages : the strain is put on in 
the most gradual manner, without jerks or shocks ; it can be put 
on at any rate per minute or hour, and there is hardly any assign- 
able limits to either its power or delicacy. By the smaller float- 
ing cylinder a strain of 00002 grain can be measured, and by in- 
creasing the size of the apparatus a strain of a hundred tons could 
be put on with the most perfect gradation. 

Mr. O'Neill also read a paper, entitled ''Experiments and 
Observations upon Cotton." 

(1) The author began to make experiments upon the chemis- 
try of cotton-dyeing, but found himself compelled to abandon ex- 
periments upon manufactured cotton, and to come down to the 
primaryfibre or hairs of cotton. 

(2) He has made very numerous experiments upon seventeen 
samples of cotton supplied to him from reliable sources, and com- 
pared their physical and chemical properties. 

(3) He has given about 400 experiments upon the length of 
cotton-hairs, measured separately by a simple process, which he 
fully described, and exhibited a diagram upon an enlarged scale, 
showing the mean, maximum, and minimum lengths of the seven- 
teen qualities of cotton experimented upon. The table below is a 
rSsumS of the experiments, but the author furnishes it in this ab- 
stract with the caution* that, taken apart from the detailed 
measurements as given in the full paper, it may give rise to incor- 
rect conclusions. 

Longest Mean Shortest 
NAME. Price. Date. Fibre. Length. Fibre. 

in* in. in. 

Sea Island Edisto 26d. ...Dec, 1860...200 1680 1-35 

Sea Island 54d. ...Mar., 1863.,. 1*95 1-501 1'lO 

Queensland Cotton 180 1*475 1-20 

Sea Island 16d. ...Dec, 1860... 205 1444 MO 

Egyptian 9id. to 9id. ,. ...1-66 1-252 095 

Egyptian (fair) 22d. ...Mar., 1863. „r60 1185 085 



64 PROCEEDINGS 07 SOCIETIES. 

Longest Kean Shortest 
NA3f£. Price. Date. Fibre. Length. Kbre. 

in. in. ia. 

Maranbam 1-40 1-220 95 

Benquella TSO 1177 085 

Peruambueo 23d.... Mar., 1863... 1-50 1*1675 ...075 

Maranham 8 id.... Dec, 1860... 1-35 M27 085 

Mobile 6Jd....Dec., 1860...1'20 1-035 075 

Orleans 7Jd....Dec., I860.. .1*25 1002 070 

Upland Old.... Dec, I860.., I -20 0-9925 ...0-80 

Orleans (good middling) 224d....Mar., 1863. ..1*15 0*970 085 

Surat (fair Dhollerah) 17|d....Mar.,1863...ri5 0*9425 ...075 

Surat (Dhollerah) 5id....Dec, 1860. ..1*10 0*925 0*55 

Surat (middling Comptali) ...15d. ...Mar., 1863... 1*05 0905 0*70 

(5) The author has determined the tensile strengths of the 
hairs of the Tarious qualities of cotton bj means of the apparatus 
described in the previous abstract, and has given, in a series of 
tables, the breaking weights in grain of every hair tested, with re- 
marks upon them. The following table gives the mean and maxi- 
mum strengths of the hairs; but, like the preceding table, it 
ought not to be taken apart from the detailed tables, where the 
particulars of the breaking of about twenty hairs of each kind of 
cotton are given : 

Mean. Maximum 

Grains. Grains. 

Edisto Sea Island 83*9 142'5 

Sea Island (good quality) 90*0 1320 

Benquella 100*6 218*8 

Sea Llaud Cotton 102*6 203*0 

Uplands 104*5 212*6 

Surat (fair Dhollerah) 105*8 215*5 

Maranham 107*1 187*2 

Egyptian (fair) 108*0 157*9 

Mobile 118*8 172*3 

Egyptian 127*2 191*0 

Orleans 139*7 289*4 

Pernambuco 140*2 251*1 

Surat (Dhollerah) 141*9 236*6 

Maranham (good middling) 142*9 242*4 

Queensland 147'6 246*2 

Orleans (good middling) 1177 204-0 

Surat (middling Comptah) 1637 280*2 



West Biiigiiton Microscopical Club. 1 

Nbvemher 23r^, 1863. 

Dr. WiLLiA-M Addisok, F.E.S., President, in the Chair. 

Mcinhers and visitors present : — Drs. Halifax, Kebbell, Dawson, 
Ilumby, Pearce, Cobbold (of the Middlesex Hospital), and 
jNIessrs. Oldham, Murray, Maiden, and Hennah (Honorary 
Secretary of the Society). 
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Mr. J. Jardine Murray, F.B.C.S.E., called the attention of the 
meeting to the importance of the subject of human and animal 
parasites, and adverted especially to the particular viscera in 
which the Entozoa were most frequently found. He said, that 
our knowledge of their structure and development could only be 
extended by microscopic research, combined with the adoption of 
the experimental method of breeding worms, which was several 
years ago introduced by Dr. Kuchenmeister. lie had enjoyed 
an opportunity of witnessing the results of some of these ex- 
periments durmg his residence at ^Edinburgh. He also alluded 
to the employment of micro-photography, and pointed to the 
illustrations (oy Dr. Halifax) on the table, as affording admirable 
portraits of some of the most remarkable characters presented 
by the Cestoda. He congratulated the club on the variety and 
value of the specimens collected together for inspection that 
evening, and proposed that they should endeavour, if possible, 
to verily the existence of nerve-nbres in the Nematoda. In this 
view, he had, with the assistance of his friend Dr. Cobbold, that 
afternoon removed some fresh living examples of Ascaris myatax 
from a cat, and he had also procured a large number of active 
Nematodes (belonging to the genus Ophiostoma) from the 
stomachs of two dog-fishes. In conclusion, he requested Dr. 
Cobbold to offer a few words of explanation respecting the 
various microscopic preparations, specimens of Entozoa preserved 
either in spirit or in carbolic-acid solutions, and also as regards 
the original illustrations which he had been so good as to contri- 
bute that evening. 

Dr. Cobbold, P.L.S., reverted to the pleasure and profit he had 
derived from attendance at the meetings of the club on previous 
occasions, and proceeded to give a general account of the most 
recent discoveries in entozoology, many of which were illustrated 
by the specimens he had brought with him, and more particu- 
larly by that portion of them which had been presentea to him 
by Professor Leuckart, of Giessen. Amongst the microscopic 
preparations there were also several interesting specimens for 
which he was severally indebted to the kindness of Dr. Weinland 
(of Erankfort), Mr. Lubbock, F.E.S., Dr. Mcintosh (of Perth), 
Mr. Hulke, E.E.C.S., Dr. Lankester, F.E.S., and to Mr. Murray^. 

" The question as to the existence of a true nervous system in 
Nematoda,'* he remarked, **was one which could not be said to 
be decided, notwithstanding the very positive statements of cer- 
tain recent observers, including Mr. Bastian. The various 
memoirs of Dr. Anton Schneider — an abstract of one of which 
was recently given by Mr. Busk, in the * Quart. Jour. Micro. 
Science/ No. XI, N.S., p. 197— might at first appear ouite con- 
elusive, and in favour of the existence both of a peripheral and 
a central nerve-system j but, on the other hand, we found an ex- 
cellent observer. Dr. C. J. Eberth, of Wiirzburg, who is probably 
equally well acquainted with the cellular and filamentary tissues 
represented to bo true nerve-structures, altogether pt variance 
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with Schneider, and expressing his sincerest doubts as to whether 
these so-called neryes and ganglia-cells had anything whatever 
to do with a genuine nervous system (see his ' U ntersuchungen 
iiber Nematoden/ s. 10). The large granular cells observed hj 
Max Schultze in the neighbourhood of the oesophagus in Enoplus, 
and the more marked structures described by Leuckart, as a 
central nerve-system in Trichocephalus hominis and Trichina 
spiralis, were not, in Eberth's opinion, true nervous elements." 
For his own part, he must admit that he had all along regarded 
the lateral lines of Nematoda as representing a peripheral nerve- 
system ; but it could not be denied that the histological elements 
were very different from those ordinarily presented by the nerve- 
cords and ganglia of animals higher in the scale of organization. 

The following parasites were then exhibited by Dr. Cobbold : 

Sexually mature human parasites. — Faseiola hepatica; Distoma 
laneeolatum ; 2). heteropht/es ; JBilharzia hamatohia; Asearis 
lumbricoides ; A, mystax ; TriclMcephalus dispar ; Trichina 
spiralis; Oxi/wns vermicularis ; Ttenia solium; Tmedio-canellata; 
T. marginata ; T. echinococcus ; T. nana ; T. elliptica ; JBothrio- 
cephaliis lattu ; and B. cordattts. 

Larval human entozoa. — Oysticerctis cellulosa; meazle of T 
medio-canellata ; Cyst, tenuicolli^; hydatids and scolices of T, 
echinococcus ; embryos of Trichina ; young of Dracuneulus ; and 
embryos of Oxyuris ; and also the so-called Pentastoma denticula- 
turn, which is not strictly referable to the class of helminths. 

Adult animal parasites. — Distoma varicum ; D. compactum ; D. 
constrictum; D. clavigerum; 2>. coronarium; D, Boscii; Tricho- 
cephalus qffinis; Sphcerulariahomhi ; Asearis meyalocephali; A.oscU' 
lata ; A, capsularia ; A. retusa ; Trichosoma longicolte ; Strongylus 
paradoxus; JSchinorhynchus proteus ; E. porrigens ; E, anthuris ; 
Tania pusilla ; T ctteumerina ; T. uncinata ; T. canurus ; Tfar- 
eiminalis ; T. serrata ; Diphylhboihrium stemmacephalum ; and of 
the acarine genus Pentastoma, P. tcenioides and P. multicinctufn. 

Larval forms. — Oysticercus fasdolaris ; C.pisiformis; G.talp<B; 
Ckenv/rus cerehralis; scolex of Tetrarhynchus reptans, and of 
another species ; and various Echinococci. 

The Hon. Sec, Mr. Hennah, also exhibited a male Strongylus 
(probably S, spiculattuf) from the common goose ; and Dr. Daw- 
son showed specimens of Echinocoecus heads taken from an 
hydatid in the human orbit. 

The living Nematodes procured by Mr. Murray were carefully 
examined, but the members were not satisfied that the microscopic 
appearances, presented within the lateral canals, were referable to 
true nervous elements. 

At the conclusion of the meeting, the president expressed, on 
behalf of himself and the members, his tnanks to Dr. Cobbold 
for the loan of the above-mentioned specimens, selected from his 
cabinet, and also for the explanations he had so efficiently given. 
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Southampton MiCBOSoopioiii Society. 

The annual soirie of this association was held at the Hartley 
Institution on Tuesday evening, Dec. 15th. There were about six 
hundred ladies and gentlemen present, by invitation from the 
committee of management. The arrangements were such as met 
the approbation of all present. Dr. Joseph Bullar, the President, 
delivered the annual aadress as follows : 

Ladies and Gentlemen, — Another year has passed 'since we 
met, and I have now. the honour to express, on behalf of the 
Southampton Microscopical Society, the pleasure they feel at 
seeing you again at their annual soirSe, Meetings such as this 
indicate the increasing taste among the public for natural science, 
and the endeavour of those who cultivate science as the very 
business of their lives to make the knowledge they acquire and the 
facts they discover the common property of all. Everyrthing 
conspires to aid an increasing activity of mind — a rational curiosity 
in this direction. Steam has become as great a power in the dif- 
fusion of science, as in locomotion and manufactures. Men of 
creative minds — the discoverers of new truths, are, and ever will 
be, the few ; but the discoveries of these few are now diffused 
with a rapidity and to an extent amongst all highly civilised 
peoples hitherto unknown and unimagined. In a few days the 
new fact, the result, it may be, of years of solitary research and 
thought, becomes knovm to every man of science in Europe. Not 
only the debates and contests of the politician, the victories or 
defeats of war, or the triumphs of the social reformer, are circulated 
with the same certaintv as the return of day and night ; but the 
news of the contests oi science with the hidden secrets of nature, 
of her triumphal discoveries, and of her application of these 
newly discovered laws to the beneficial uses of mankind, is diffused 
with the same sureness and celerity, and by the same means — 
the press and the steam engine. In addition to scientific papers 
and magazines, and reports and books, copiously illustrated by 
dravrings, engravings, woodcuts, and plans — and scientific instru- 
ments described and measured and figured with perfect accuracy — 
the instruments themselves are immediately constructed by the 
first mathematicians of the day, so that any one can purchase 
them. The new fact may thus be immediately examined and 
proved by the exact copies of the apparatus or instrument of the 
original oiscoverer. A Greek phOosopher said there was the same 
difference between one instructed and one uninstructed as between 
the living and the dead ; and this generation, which is 

" The Hmr of all the Ages, in the foremost files of Hme/' 

shows by its valuing and taking advantage of the new objects so 
freely offered to its intellect, that it is a living and not a dead or 
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decaying race. Microscopic study is one of the youngest branches 
of the great tree of science. It is only within ten or fifteen 
years that microscopes have been brought to high perfection. 
Men of science, versed deeply and accurately in the laws of light, 
working together with those of consummate mechanical know- 
ledge and skill, have constructed microscopes combining the two 
chief requisites (high ma^ifying power witn great clearness), and 
the large sale of these instruments is the best proof of the in- 
creasing interest taken in these pursuits. Three of the principal 
makers of microscopes in London sold last year 600 microscopes, 
and 100 of these were of the highest class of instruments. One 
of these houses alone sold 360 object-glasses (these are the mag- 
nifying glasses only) of high powers. The demand, too, for 
mounted objects is proportionate to the demand for instruments 
—-so great is it that it is with difficulty kept up with. And this 
increase is in spite of the entire stoppage of any supply to 
America, owing to her civil war. A large number of these micro- 
scopes are supplied to the medical profession, for to us it has 
become indispensable in distinguishing with greater accuracy and 
certainty many diseases ; but its increased use amongst naturalists 
is seen by their publications. A 'Microscopical Quarterly 
Journal,' numerous original papers in the transactions of all our 
great scientific societies — ^for there is no branch of natural, and 
few of physical, science which does not need and employ this 
instrument — the microscopical societies in the great towns, and' 
the many manuals containing condensed accounts systematically 
arranged of all recent discoveries, as well as older facts, testify 
to the great and increasing interest in this science. We have 
said there is no branch of natural science, and few of physical, 
which does not need and employ the microscope, and the objects 
you will see this evening, and which are a few only out of the 
vast supply, will give some idea of the extent of its field of re- 
search. The vegetable kingdom is illustrated from the simplest 
structures up to the most complex; from cells up to flowers, 
leaves, pollen, and wood. The animal kingdom is represented by 
specimens of bone, horn, hair, muscles, ligament, lungs, brain, 
which form the various organs of man and the higher animals, 
and which show the form of the materials of which their bodies 
are composed ; whilst the insect tribes, which, from the complexity 
and delicacy of their structure, and their smallness of size, make 
some of the best microscopic objects, are shown either as whole 
insects or as parts. The eyes, the claws, the wings, the proboscis, 
the tongue, the breathing apparatus, of numerous species— many 
of the small and complete insects, and parasites living and dying 
on other insects and animals — supply objects of high interest. 
Lower in the animal scale, and at that point where animal meets 
vegetable life, so that it is difficult to decide which is animal and 
which is vegetable, are the various specimens of the tribes of the 
DiatomcLcece, Foraminifer(B^ and JPotydstina^ whose finely marked 
shells of flint are objects delicate ana very elegant. The geolo^st 



PBOCBEBINGS OV 80CIBTIX8. 59 

scnitimseB with the microBcape the fosBilised fti^imftlg and plants 
which lived in bygone ages, as well as the rocks and soils which 
form our earfch, and you can see here sections of coal, of granite, 
of sandstone, agate, and other minerals. The chemist determines 
the exact shape of his crystals, and these form objects of much 
beauty, especially when seen by coloured light br the polan- 
Bcope, which instrument will be carefully described to you. 
Amongst the striking preparations are various parts of the tissues 
of man and animals which are injected ; that is to say, the blood- 
vessels and other tubes are filled with carmine, and thus ren- 
dered very evident. Thus infinitely small .parts of the skin of the 
cheek, tongue, lip, nose, eye of man — of ttie brain of the n^bit 
-^the lung of the sheep, are thus injected. " Beauty is '* (said 
to be) ** only skin deep." Our microscopes tell a different story. 
The texture of the surface of the skin to which, according to this 
proverb, beauty alone is confined, will bear the minutest scrutiny 
of our highest magnifying powers. It may be magnified 3000 
diameters ; that is to say, if, b^ any possibility, a whole human 
face could be seen in a microscope, that face would be as 
large as 8000 faces ; or to put it in another way, if this hall, 
when filled, would contain 1500 people, one face would be as 
large as twice the number of faces in this completely filled room, 
and yet every particle of the outer skin magnified in this pro- 
portion retains the same finish -^and not only this, but the 
smallest vessels which supply its life by red blood, and the red 
globules of these ruddy steams which give the skin its colour, 
its freshness, and its bloom, the nerves which give it feeling, the 
oil-glands and their tubes which keep it smooth, the mass of 
fibres which give it firmness, are eaen and all organized with 
the same daborate contrivance, joined with the same perfection 
of delicacy. You might think there was no beauty in a common 
slug, but examine its mouth and tongue, as you will have an 
opportunity this evening, and especially by the light of the 
polariscope, and the arrangement of its teeth, which are num- 
bered by thousands and are inconceivably small, gives the im- 
pression of the texture of some rare and costly flftbric of ladies' 
dress. Indeed, not even the costliest lace or silk which the 
delicate fingers of Brussels or Honiton construct, or the looms 
of Norwich and Lyons supply, will bear such dose investigation — 
the workmanship is human, not divine; man's, not nature's. 
The silk or the thread as it is nature's work has her perfection ; 
but the forms, the arrangements, are by man, and fine as they 
may be, they are coarse to the lenses. In the snail's mouth, in 
the green scum of stagnant ponds, in the dust of old hills, on 
the shores and depths of ocean, are to be found more exquisite 
patterns than the artistic maker of furniture, of ornaments, or 
of dress, could conceive, much less execute. It may bethought 
rather pedantic in an assemblv like this, consisting of so large a 
number of ladies, to expect that many vrill feel much interest in 
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the scientific aspect of our pursuits. But there is this other 
yiew which commends itself both to their taste and their prac- 
tice, for they are all students, and very earnest students too, of 
the beautiful. For what is the attention given to the ceaseless 
changes and varieties of dress, to the choice and harmony of 
its colours, to the selection of ornaments, to the internal decora- 
tions of rooms and of houses, to the shapes and textures and 
hues of furniture, to the arrangements of flowers and of gardens, 
but the application of the mind-powers to this branch of 
knowledge ? What is taste but the appreciation of the beautiful, 
and the power of realising it ? The true way towards the reali- 
sation ofthe beautiful in art of all sorts, including the decorative 
arts, must be through the close study and exact following of 
nature ; and as the arts of design advance, it must happen that 
these exquisite patterns of nature which microscopes unfold will 
give to students their best examples ; and as all ladies are more or 
less artists in design, there are good hopes that in the scientific 
future of our race, the microscope may be habitually employed by 
the fair students of domestic decorative arts when devising new 
patterns for their fingers to execute. The painter's eye in all the 
'more extended scenes of nature — in the greater and smaller groups 
of natural objects — sees and appreciates the beautiful or the pic- 
turesque ; and the student of the microscope, examining with his 
powerful lenses the smallest particle of their greater masses which 
the artist fixes in colours, discovers at every step lower and lower — 
deeper and deeper as he is enabled to descend towards the invisible 
— that there is the same consummate fitness and perfect beauty. 
What the poet sings of suns and moons and planets and stars, 
when gazing up at those worlds of light, can be said when looking 
downwards at those smallest created things, even into what may 
be superficially considered as the refuse and waste of creation, that 
by their silent beauty they are for ever telling " The Hand that 
made us is Divine." In thanking the Hartley Council on behalf 
of our society for the kind way in which they immediately granted 
our application for the use of this building this evening, may I 
allude to a proposal which will be submitted to the microscopical 
society at their next meeting, that a class be formed in which the 
use of the microscope would be explained and taught and practi- 
cally illustrated by one or more of the members ; and if so, the 
permission of the council would again be asked to hold the classes 
here. This would show, especially to ladies, who are apt to over- 
rate the difficulties in the attainment of science, that there are 
fewer difficulties than they imagine in the attaining dexterity in 
the use of the microscope and in mounting the various objects, 
and that there is no branch of science which is more within reach. 
A thorough good microscope, fit for all such purposes, can now be 
obtained for five guineas, and the objects for examination can be 
found everywhere — in every leaf, in every fiower, in the pond, in 
the tank, the sea-side stones, in every living object, in every 
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created thing. And slips of glass and cement are all tbat are 
needed to preserve them ; and the objects themselves are so neat, 
so clean, so small, that they may be viewed, prepared^ and mounted 
in any room. Most of the objects which you will see this evening 
have been procured from the scientific instrument mi^er, Mr. 
Wheeler, and they have all been prepared and mounted by himself 
and the other members of his own family, his sons and his daughters. 
In a highly civilised state of society, where a constantly increasing 
number of the educated have that leisure which wealth supplies, 
there are many who, even to save themselves from ennui, require 
some intellectual pursuit, and who may find an agreeable and 
increasingly agreeable occupation in the microscopy of nature; 
whilst the busy may find in the same study that change of object 
which is often the only possible relaxation to minds inured to 
constant mental activity. 

Dr. Bullar was warmly applauded at the conclusion of his 
address. The company then adjourned to the yarious rooms, in 
search of entertainment, which met them on every hand. The 
library, reading room, and some of the class rooms, were con- 
vertea into scenes for the exhibition of the wonders revealed by 
the microscope and polariscope, a number of which, about forty, 
were placed upon tables, and attended by the following gentle- 
men: — Professor Aitken; Drs. Sims, Aldridge, De Chaumont, 
Osborne, Trend, Noroott, Scott, Lake, Maul, Summers, Eddowes, 
Broster, and Watson; Messrs. Sampson, Tovey, EandaU, Keele, 
Le Peuvre, Murray, Jennings, Shorto, Bucban, Brunke, and 
Wheeler. Mr. Lucas, sculptor, entertained amazingly a party at 
the table allotted to lum. He exhibited some curiosities, inclu- 
ding a series of photographs illustrative of phases in his own life, 
some of which elicited a vast amount of merriment. Dr. Maul 
exhibited a series of illuminated stereoscopic views. He also 
showed the effect of the polarization of light. A collection of 
photographs and drawings adorned the walls and tables. Alto- 
gether was passed one of the pleasantest evenings it is possible to 
conceive. The entertainers acted under a full determination to do 
their best in their various departments, and the result was a 
perfect and gratifying success. 

About fifty microscopes were employed by the various mem- 
bers, so that in the course of the evening the large party had 
ample opportunities of seeing the objects. 

Dr. Maddox, who lives in the neighbourhood, exhibited and 
explained many of his exquisite photographs. He is the first who 
has adopted stereoscopic photography to microscopic purposes, in 
order to show what are elevations and what depressions. Some 
diatoms exhibited this excellently. 

Mr. Hill, of Basingstoke, brought a very complete set of British 
lichens. 

Dr. Langstaff explained by diagrams the theory of the polari- 
zation of light. 
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The wir^e was attended by the profeBsors of the Am? Medical 
School at NeHej ; and Dr. Aitken, the Professor of Pathology, 
ffare much assistance by lending both microscopes and objects 
from his microscopic chiss room, which is the most complete in 
Europe. 

The general arrangements for the ereninff were made by Mr. 
Keele, the Vice-President, Dr. Lengstaff, vr, Aldridge, and Dr. 
Sims, and gave great satis&ction to SH. 
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Lectures on the Elements of Comparative Anatomy. By 
Thomas Hbnry Huxley. London : CharchUl & Sons. 

This work consists substantially of the lectures delivered 
by Professor Huxley in the spring of 1863^ at the Royal 
doUege of Surgeons of England^ in discharge of his duties as 
Hunterian Professor of Comparatiye Anatomy and Physiology 
to the College. Although this work may be regarded as 
fragmentary^ consisting^ as it does in the first place^ of six 
lectures on the Classification of Animak^ and eight lectures 
on the Vertebrate Skull^ the author hopes eventually to 
bring out subsequently other courses of lectures, and thus to 
produce a systematic work on Comparative Anatomy. Those 
who have in any manner regarded the publications of Pro- 
fessor Huxley, wiU be glad of the prospect of having pre- 
sented to them a systematic view of the opinions held by one 
who has distinguished himself by his contributions to almost 
every department of zoological and physiological inquiry. 
Professor Huxley says, with regard to this work, that in 
intention therefore the present work is the first of a series, 
to be followed in due order by a second volume on " Man 
and the other Primates,^' and a third on the remaining 
Mammalia, and so on. As far as the inquiries with the 
microscope are concerned, we must content ourselves with 
drawing attention to those parts of the present volume which 
are devoted to the classification of animals. We cannot pro* 
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tend to follow Professor Huxley into those details whicli lead 
him to differ with Professor Owen with regard to the theo- 
retical structure of the vertebrate skull. We can only say, 
with regard to this second part of his work^ that it wUl 
afford to all students of comparative anatomy, an example of 
how great is the power of analysis demanded of, and how wide 
are the inquiries of, the philosophical anatomist. It is only in 
a very subsidiary way that the minute inquiries of the micro- 
scopist can assist the anatomical philosopher in arriving at 
the general laws which regulate the morphology of the higher 
classes of the animal kingdom. 

It is in the lower forms of animal life that the zoologist 
must have recourse to the microscope. Whole families and 
tribes of every division of Invertebrate animals can alone be 
detected by the aid of the microscope, and it is by its aid 
alone that the comparative anatomist and zoologist have 
been enabled to group the various species into something 
like harmonious relationship. It would be almost impossible 
for us to criticise the various positions taken by Professor 
Huxley with regard to the classification of the lower animals. 
He has recast the groups formerly known so well as the 
Badiata^ of Cuvier, and which embraced so large a field 
of inquiries open to the microscopist, and we take advan- 
tage of the permission of the publisners to reproduce the first 
lecture of this series entire. 



THE OBEGABINIDA, EHIZOPODA, SPONGIDA, AND 

INPUSOBIA. 

Bt the dassification of any series of oljeots, is meant the actual, 
or ideal, arrangement together of those which are like and the 
separation of those which are unlike ; the purpose of this arrange- 
ment being to facilitate the operations of the mind in clearly 
conceiving and retadning in the memory, the characters of the 
olrjects in question. 

Thus, there may be as many classificationB of any series of natural, 
or of other, bodies, as they have properties or relations to one 
another, or to other things ; or, again, as there are modes in which 
they may be regarded by the mind: so that, with respect to such 
dassification as we are here concerned with, it might be more proper 
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to speak of a classification than of the classification of the animal 
kingdom. 

The preparations in the galleries of the Museum of this College 
are arranged npon the basis laid down by John Hunter, whose 
original collection was intended to illustrate the modifications which 
the gpreat physiological apparatuses undergo in the animal series : 
the classification which he adopted is a classification by organs, and, 
as such, it is admirably adapted to the needs of the comparatiYe 
physiologist. 

But the student of the geographical distribution of animals, 
regarding animated creatures, not as diyerse modifications of the 
great physiological mechanism, but in relation to one another, to 
plants and to teUuric conditions, would, with equal propriety, dispose 
of the contents of a Zoological Museum in a totally different manner ; 
basing his classification, not upon organs, but on distributional 
assemblages. And the pure paleontologist, looking at life firom yet 
another distinct point of view, would associate animal remains 
together on neither of these principles, but would group them accor- 
ding to the order of their succession in Time. 

Again, that classification which I propose to discuss in the present 
Lectures, is different from all of these : it is meant to subserve the 
comprehension and recollection of the fitcts of animal structure ; and, 
as such, it is based upon purely structural considerations, and may 
be designated a Morphological Classification. I shall have to consider 
animals, not as physiological apparatuses merely ; not as related to 
other forms of life and to AKmaAn.! conditions; not as successiTe 
tenants of the earth; but as fabrics, each of which is built upon a- 
certain plan. 

It is possible and conceiyable that every animal should have been 
constructed upon a plan of its own, having no resemblance whatsoever 
to the plan of any other animal. For any reason we can discover to 
the contrary, that combination of natural forces which we term life 
might have resulted from, or been manifested by, a series of infinitely 
diverse structures : nor, indeed, would anything,in the nature of the 
case lead us to suspect a community of organization between animals 
so different in habit and in appearance as a porpoise and a gazelle, 
an eagle and a crocodile, or a butterfiy and a lobster. Had animals 
been thus independently organized, eBich working out its life by a 
mechanism peculiar to itself, such a classification as that which is 
now under contemplation would obviously be impossible; a morpho- 
logical, or structural, classification plainly implying morphological^ 
or structural, resemblances in the things classified. 

As a matter of fact, however, no such mutual independence ot 
animal forms exists in nature. On the contrary, the different mem- 
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bers of the animal kingdoin, from the highest to the lowest, are 
marrelloaslj interconnected. Eyery ^•niTwa.1 has a something in 
common with all ite fellowB ; much, with many of them ; more, with 
a few; and, usoallj, eo much with sereral, that it di£Eer8 hut little 
from them. 

Now, a morphological classification is a statement of these grada- 
tions of likeness which are obserrable in animal stractores, and its 
objects and uses ate manifold. In the first place, it strives to throw 
our knowledge of the fikcts which underlie, and are the cause of, the 
similarities discerned into the fiswest possible general propositions — 
subordinated to one another, according to their greater or less degree 
of generality; and in this way it answers the purpose of a memoria 
ieehfUca, without which the mind would be incompetent to grairpand 
retain the multifiurious details of anatomical science. 

But there is a second and eren more important aspect of morpho- 
logical classification. Every group in that classification is such in 
virtue of certain structural characters, which are not only common 
to the members of that group, but distinguish it from all others ; and 
the statement of these constitutes the definition of the group. 

Thus, among i^TitT«a.l« with rertebrsB, the class Mammalia is de- 
finable as those which have two occipital condyles, with a well-ossified 
basi-ocdpital; which hare each ramus of the mandible composed of 
a single piece of bone and articulated with the squamosal element of 
the skull; and which possess mamumfl and non-nucleated red blood- 
oorpusoles. 

But this statement of the characters of the class Mammalia is 
something more than an arbitrary definition. It does not merely 
mean that naturalists agree to call such and such tMitwuJa Mammalia: 
but it expresses, firstly, a generalization based upon, and constantly 
yerified by, very wide experience; and, secondly, a beHef arising out 
of that generalization. The generalization is that, in nature, the 
structures mentioned are always found associated together: the 
belief is, that they always have been, and always will be, found so 
associated. In other words, the definition of the class Mammalia is 
a statement of a law of correlation, or coexistence, of animal struc- 
tures, from which the most important conclusions cure dedudble. 

For example : if a fragmentary fossil be discovered, consisting of 
no more than a ramus of a mandible and that part of the skull with 
which it articulated, a knowledge of this law may enable the palfioon- 
tologifit to affirm, with great confidence, that the animal of which it 
formed a part suckled its young and had non-nucleated red blood- 
corpuscles ; and to predict that should the back part of that skuU be 
discovered, it will exhibit two occipital condyles and a well-ossified 
basi-occipital bone. 
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Dedactions of tbia kind, sncli as that made bj CuTier in the famous 
case of the fossil opossum of Montmartre, have often been yerified, 
and are well calculated to impress the vulgar imagination ; so that 
tho7 have taken rank as the triumphs of the anatomist. But it 
should carefully be borne in mind, that, like all merely empirical laws, 
which rest upon a comparatively narrow observational basis, for 
reasoning from them may at any time break down. If Guvier, the 
example, had had to do with a fossil Thylaeinua instead of a fossil 
Opossum, he would not have foimd the marsupial bones, though the 
inflected angle of the jaw woidd have been obvious enough. And so, 
though, practically, any one who met with a characteristically 
mammalian jaw would be justified in expecting to find the character- 
istically mammalian occiput associated with it ; yet, he would be a 
bold man indeed, who should strictly assei't the belief which is im« 
plied in this expectation, viz. that at no period of the world's history 
did animals exist which combined a mammalian occiput with a 
reptilian jaw, or vice versd. 

Not that it is to be supposed that the correlations of structure ex« 
pressed by these empirical laws are in any sense accidental, or other 
than links in the general chain of causes and effects. Doubtless 
there is some very good reason why the characteristic occiput of a 
TUfammal should be found in association with mammas and non- 
nucleated blood-corpuscles ; but it is one thing to admit the causal 
connection of these phenomena with one another, or with some third ; 
and another thing to affirm that we have any knowledge of that 
causal connection, or that physiological science, in its present state, 
f omiahes us with any means of reasoning from the one to the 
other. 

Cuvier, the more servile of whose imitators are fond of citing his 
mistaken doctrines as to the nature of the methods of palsontology 
against the conclusions of logic and of common sense, has put this so 
stit>ngly that I cannot refrain frx>m quoting his words.* 

" But I doubt if any one would have divined, if untaught by ob- 
servation, that aU ruminants have the foot cleft, and that they alone 
have it. I doubt if any one would have divined that there are frontal 
horns only in this class : that those among them which have shar 
canines for the most part lack horns. 

*' However, since these relations are constant, they must have some 
sufficient cause : but since we are ignorant of it, we must make good 
the defect of the theory by means of observation : it enables us to 
establish empirical laws, which become almost as certain as rational 



• 'OMemeni foMiles,' ed. if^, tome r, p. 164. 



k 



68 HVXLIYj ON ClaAfiSIFICATION. 

laws when thej resfc on sufficiently repeated obserrationB; so that 
now, whoso sees merely the print of a cleft foot may condade that 
the animal which left this impression ruminated, and this oondnsion 
is as certain as any other in physics or morals. This footprint alone, 
then, yields to him who observes it, the form of the teeth, the form of 
the jaws, the form of the vertebrffi, the form of all the bones of the 
legs, of the thighs, of the shoulders, and of the pelvis of the animal 
which has passed by : it is a sorer mark than all those of Ztyddg" 



Morphological classification, then, acquires its highest importance 
as a statement of the empirical laws of l^e correlation of stractores ; 
and its value is in proportion to the precision and the comprehensive- 
ness with which those laws, the definitions of the groups adopted in 
the dassification, are stated. So that, in attempting to arrive at 
dear notions concerning classification, the first point is to ascertain 
whether any, and if so, what groups of animals can be established, 
the members of which shall be at once united together and separated 
from those of all other groups, by weU^defined structural characters. 
And it will be mosl convenient to commence the inquiry with groups 
of that order which are commonly called Clajssbs, and which are 
enumerated in an order and arrangement, the purpose of which will 
appear more fully by and by, in the following table. 
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TABLE OF THE GLASSES OF THE ANIMAL 

KINGDOM. 



The LimUa of the Four Cwfiarian Bub'KmgdotM are indieaied hy (he 

BraokeU and DoUed Liine. 



IUdiata. 



Qregafrifaida. Infusoria, 
Ehizcpoda (P). 
Spongida. 



HydroMoa, 
AcHnozoa, 

Folytoa, 



Beoleeida (P). 
Echinodermcda, 



A.m. 



Annelida, 

Cruaiaeea, 
Arachnida, 
Myriapoda. 
Imeda, 






AwLIOVJJlTA, 



Brachiopoda, 
Aicidiioida, 

LameiOi branehiata, 

BrantMogasleropoda, 
Ptdmogagieropoda. 
Pteropoda, 
Cephalopoda, 



Amphibia, 
- MOLLVSCA. BeptUia, 

Avea. 
Mammalia, 



Yebtebrjlta. 
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It is not necessary for my purpose that the groups which are 
named on the preceding table should be absolutelj and precisely 
equivalent one to another ; it is sufficient that the sum of them is the 
whole of the Animal Kingdom, and that each of them embraces one 
of the principal types, or plans of modification, of animal form ; so 
that, if we have a precise knowledge of that which constitutes the 
typical structure of each of these groups, we shall have, so far, an 
exhaustive knowledge of the Animal Kingdom. 

I shall endeayour, then, to define — or, where definition is not yet 
possible, to describe a typical example of— these various groups. 
Subsequently, I shall take up some of those further dassificatory 
questions which are open to discussion ; inquiring how far we can 
group these classes into larger assemblages, with definite and constant 
characters ; and, on the other hand, how far the existing subdiyisions 
of the clminoo are well based or otherwise. But the essential matter, 
in the first place, is to be quite clear about the different classes, and 
to hare a distinct knowledge of all the sharply •definable modifica- 
tions of animal structure which are discernible in the animal king- 
dom. 

The first class of which I shall speak is the group of the Gbsoa- 
BiNiDA. These are among the simplest animal forms of which we 
have any knowledge. . They are the inhabitants of the bodies for the 
most pfurt of invertebrate, but also of vertebi*ate, animals ; and they 
are commonly to be found in abundance in the alimentary canal of 
the common cockroach, and in earth-worms. They are all micro- 
scopic, and any one of them, leaving minor modifications aside, may 
be said to consKst of a sac, composed of a more or less structureless, 
not very well-defined membrane, containing a soft semi-fluid sub- 
stance, in the midst, or at one end, of which lies a delicate vesicle; 
in the centre of the latter is a more solid particle. (Fig. 1, A.) No 
doubt many persons will be struck with the close resemblance of the 
structure of this body to that which is possessed by an ovum. You 
might take the more solid particle to be the representative of the 
germinal spot, and the vesicle to be that of the germinal Teside ; 
while the semi-fluid sarcodic contents might be regarded as the yelk, 
and the outer membrane as the vitelline membrane. I do not wish 
to strain the analogy too far, but it is, at any rate, interesting to ob- 
serve this close morphological resemblance between one of the lowest 
of animals and that form in which all the higher ajiitn atlg commence 
their existence. It is a very remarkable characteristic of this group, 
that there is no separation of the body into distinct layers, or into 
cellular elements. The Qregarinida are devoid of mouths and of 
digestive apparatus, living entirely by imbibition of the juices of the 
animal in whose intestine, or body cavity, they are contained. The 
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moat coospicaoaa of those phcoomeiut, which we ordinarilj regard u 
aigtu of life, which the; exhibit, is a certain contraction and ezpan- 
aion along different diameters, the body slowly narrowing, and then 
lengthening, in Tarioua direotiona. ITnder certain cirotunstancec 
(though the conditions of the change are not thorooghl; und^^tood), 
it is obserred that one of these Qregarinida, whatever ita form maj 
be, will convert itself into a well-rounded sac, the onter membrane 
OMsing to exhibit an; longer those inoventents of which I spoke. 




gf # 



Fig. I. A, Ongttrina of thB eutlivoiin (■ftu Liebcrkuhu) ; B, ennjitcd ; 
C, D, wilh Uia ooDtanti diiidcd into pMudD-naTisellffi ; E, T, (rM pwudo- 
ntTioslla ; 0, H, fr«e uniBbifarsi contcDti ol Uie Uttar. 



and becoming coat«d b; a Btmctnrelees inveBtment, or " t^st " 
(Fig. 1. B). 

The snbatance of the body contained within the cyst next jinitt- 
goec a BJngalar chemge. l^e central nnclens and the vesicle disap- 
pear ; after a time, the mass breaks np into a series of rounded 
portions and, then, each of these rounded portions elongates, and, 
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becoming slightlj pointed at each end, constitates a little body 
which has been called a " Paeudo-navioeUa/* from its resemblance to 
the Diatomaceous Navicvla or NcmiceUa (Fig. 1, C, D). Next, the 
capsule bursts and the Psevdo-TiavicelUB (Fig. 1, E, F) are scattered 
and passed out of the body of the animal which thej inhabit. 
Though, of course, a great number of them are destroyed, some, at 
any rate, are devoured by other animals ; and, when that is the cane, 
the little particle of protein substance which is inclosed within the 
Pseudo-naviceUa is set free from its shell, and exhibits much more 
liTely movements than before, thrusting out processes in various 
directions, and drawing them in again, and, in fact, closely resem- 
bling one of those animalcules which have been called AnuxbiB (Fig. 
1, H). The young Amoebiform Oregarina grows, increases in size, 
and at length assumes the structure which it had at first. That, in 
substance, is all that we know of this lowest division of animal life. 
But it will be observed, there is a hiatus in our knowledge. We 
cannot say that we know the whole nature and mode of existence of 
this, or any other animal, until we have traced it to its sexual state ; 
but, at present, we know nothing whatever of this condition among 
the Qregarince ; so that in reasoning about them we must always 
exercise a certain reticence, not knowing how far we may have to 
modify our opinions by the discovery of the sexual state hereafter. 

The process of becoming encysted, preceded or accompanied very 
often by the mutual apposition of two GregarinoB, was formerly 
imagined to correspond with what is termed among plants ** coz^juga- 
tion," — a process which in some cases, at any rate, appears to be of 
a sexual nature. But the discovery that a single Qregarina may be- 
come encysted and break up into Psetido-wwicellce seems to negative 
this analogy. 

But now, leaving this, I pass on to the next class — ^that which is 
indicated in the table as the Bhizopoda. I have put a query against 
it, as I shall have to return to it as another of those respecting which 
our knowledge is incomplete. And at this moment I merely direct 
attention to the salient and characteristic featui*es of the whols 
group (Fig. 2). 

It seems difficult to imagine a stage of organization lower than that 
of Gregarinida, and yet many of the Ehiaopoda are still simpler. Nor 
13 there any group of the animal kingdom which more admirably 
illustrates a very well-founded doctrine, and one which was oft^ 
advocated by Hunter himself, that life is the cause and not the con- 
sequence of organization ; for, in these lowest forms of i>.y^iTPal life 
there is absolutely nothing worthy of the name of organization to be 
discovered by the microscopist, though assisted by the beautiful in- 
struments that are now constructed. In the substance of many of 
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these creatures, nothing is to be discerned but a mass of jelly, which 
might be represented by a little particle of thin glue. Not that it 
corresponds with the latter in composition, but it has that texture 
and sort of aspect ; it is structureless and organless, and without 
definitely formed parts. Nevertheless, it possesses all the essential 
properties and characters of vitality ; it is produced from a body like 
itself; it is capable of assimilating nourishment, and of exerting 
movements. Nay, more, it can produce a shell; a structure, in 
many cases, of extraordinaiy complexity and most singular beauty 
(Fig. 2, D). 

That this particle of jelly is capable of combining physical forces 
in such a manner as to give rise to those exquisite and almost mathe- 
matically-arranged structures — ^being itself structureless and without 
permanent distinction or separation of parts — ^is, to my mind, a fact 
of the profoundest significance. 

Though a Bhizopod is not permanently organized, however, it can 
hardly be said to be devoid of organs ; for the name of the group is 
derived from the power which these animals possess of throvnng out 
processes of their substance, which are called '' pseudopodia," and 
are sometimes very slender and of great length (Fig. 2, E), sometimes 
broad and lobe-like (Fig. 2, A). These processes may flow into one 
another, so as to form a network, and they may, commonly, be thrust 
out from any part of the body and retracted into it again. 

If you watch one of these animals alive, you see it thrusting out, 
first one and then another of its pseudopodia, exhibiting changes of 
form comparable to those which the colourless corpuscles of the 
human blood present. The movements of these Bhizopods are quite 
of the same character, only they are much more extensive and effect 
locomotion. The creature also feeds itself by means of its pseudo- 
podia, which attach themselves to nutritive particles, and then draw 
them into the substance of the body. There is neither ingestive nor 
egestive aperture, neither special motor nor prehensile organs, but 
the pseudopodia perform each function as it may be required. 

But here, again, we labour under an imperfection of knowledge. 
For, although it is quite certain that the Bhiiujpoda may multiply by 
division of their substance — in a way somewhat analogous to that 
which I detailed when speaking of the Qregarinida — yet, as in that 
case, we have no knowledge of any true sexual process. It is a most 
remarkable circumstance that though these animals are abundant, 
and are constantly under observation, we are still in doubt upon that 
essential point, — still uncertain whether there may not be some phase 
in the cycle of vital phenomena of the Bhizopoda with which we are 
unacquainted ; and, under these circumstances, a perfect definition of 
the class cannot even be attempted. 
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The next dirision is the groap of the Sponoida, which eziat tmder 
mch maltitndiiioas forma in both salt and fresh waters. Up to the 
hut few yetLTS we were in the aame case, with reapect to this cIobb, as 
with the Oregariaida and the BhUopoda. Some zoologists even hare 
heen anxioiu ia relegate the sponges to the vegetable kingdom ; but 



Fig. 2- A, B, frM uid «Doyatod oooditioni of in Aantia (ifler Auerbach) ; 
B, m Fomnlnlfar {Sotaiia) witli •iMnd«d pMudopodia ; D, its (bell in 
«e«tuni (sftsT Sebuln) . 



the botanists, who nnderstood their bosiiieea, refhsed to have any- 
thing to do with the intruders. And the botaniats were quite right ; 
for the discoveriee of late jeais have not left the slightest donbt that 
the apongea are animal organismB, and animal organisms, too, of a 
retj considerable amount of compleiit;, if we maj regard as com- 
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plez a Biraotnre wbioh rescdts from ike bmlding up and maBsing 
together of a number of fldmilar parts. 

The great majority of the sponges form a skeleton, which is com- 
posed of fibres of a homy texture, strengthened bj needles, or 
spioula, of silicions, or of calcareous, matter; and this framework is 
so connected together as to form a kind of fibrous skelefcon. This* 
however, is not the essential part of the animal, which is to be sought 
in that gelatinous substance, which invests the fibres of the skeleton 
during life, and is trayersed by canals which open upon the surface 
of the sponge, directly or indirectly, by many minute, and fewer 
large, apertures. 

If I may reduce a sponge to its simplest expression — taking the 
common 8p<mg%Ua, for example, of our firesh waters,— the structure — 
removing all complexities, and not troubUng ourselves with the 
skeleton, because that has nothing to do with what we are now 
considering— may be represented by the diagram (A, Fig. 3). There 
is a thin superficial layer (a) formed entirely of a number of the 
so-caUed sponge particles, or ultimate components of the living 
substance of the sponge, each of which is similar to an Amaha, and 
contains a nucleus. These are all coigoined in a single layer, so as 
to form a continuous lamellar membrane, which constitutes the outer 
and superficial layer of the body. Beneath this is a wide cavity^ 
communicating with the exterior by means of minute holes in the 
superficial layer {h), and, of course, filled with water. The cavity 
separates the superficial layer of the sponge firom its deeper substance, 
which is of the same character as the superficial layer, being made 
up of a number of aggregated sponge partides, each of which has a 
nucleus and is competent to throw out numerous psendopodial pro- 
longations if detached. While the living sponge is contained in water, 
a great number of currents of water set into the wide cavity beneath 
a, a, through the minute apertures ((), which have thence been 
termed " inhalent." 

In the fioor of the cavity, there are a number of apertures which 
lead into the canals ramifying in the deep layer, and eventually 
ending in the floors of certain comparatively lofty funnels or craters. 
The top of each of these presents one of those larger and less numerous 
apertures, which have been referred toas existing on the snrfiu)e of the 
sponge, and which are fitly termed "exhalent" apertures. For, aa 
Dr. Grant discovered, many years ago, strong, though minute 
currents of water are constantly flowing out of these large apertures ; 
being fed by the currents which as constantly set in, by the small 
apertures and through the superficial cavity, into the canals of the 
deeper substance. The cause of this very singular i^stemof currentSi 
remained for a long tune unknown. It was rendered intelligible bj 
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KDsrtuTei; t, dli*ted chKmbtnj i^ an eihalent ajwtture; e, dteper aub- 
■tuice of the >ponge. The ■rmva indicate the direction at the euireiiti. 
B, ■ am^ ■poDEfi with ■ liiiKle eihalent apetture, teen from above (ader 
Lieberkilhn); a, inhalent aperture*! <> eilieted cbamhen- d;.exlia]eDt 
■pertnn. C, a dilated chamber; 0, a IVe«-*wimming oiliated ambrTo. 
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Pr.^owerbaok's discoyeiy of the esdstence of Tibratile dlia in the 
•genus Qrantia, but it is only quite recently thafc the precise natnre of 
the arrangement of the apparatus which gives rise to these currents 
in ordinary sponges, has been made out by lieberkuhn and by 
Carter. The canals which enter the deep substance of the sponge 
become dilated mto spheroidal chambers, lined with sponge particles 
(Fig. 3, A, e, 0), each of which is provided with a vibratile cUium; 
and as all these cilia work in one direction — ^towards the cratei^^they 
sweep the water out in that direction, and its place is tak^ by fresh 
water, which flows in through the smaJl apertures, and through the 
superficial chamber. The currents of water carry along such matters 
as are suspended in them, and these are appropriated by the sponge 
particles lining the passages, in just the some way as any one of the 
BhiMiopoda appropriates the particles of food it] finds in the water 
about itself. So that we must not compare this system of apertures 
and canals to so many mouths and intestines ; but the sponge repre- 
sents a kind of subaqueous city, where the people are arranged about 
the streets and roads, in such a manner, that each can easily 
appropriate his food from the water as it passes along. 

In the sponges two reproductive processes are known to occur : the 
one of them asexual, corresponding with the encysting process of the 
Qregarinida; and the other, truly sexual, and answering to the 
congress of the male and female elements in the higher animalB. In 
the common fresh-water SpovigiUa, towards the autumn, the deeper 
layer of the sponge becomes fuU of exceedingly small bodies, some- 
times called " seeds " or '* gemmules," which are spheroidal, and have, 
at one point, an opening. Every one of these bags— in the walls of 
which are arranged a great number of very mngnlar spioula, each 
resembling two toothed wheels joined by an axle— is, in point of f act» 
a mass of sponge partides which has set itseU apart — gone into 
winter quarters, so to speak — and becoming quite quiescent, encysts 
itself and remains still. The whole BpongiUa lies down, and the 
seeds, inclosed in their case, remain uniigured through the winter. 
When the spring arrives, the encysted masses within the " seed,^ 
stimulated by the altered temperature of the water, creep out of their 
nests, and stoiightway grow up into BpongiUa like that from which 
they proceeded. 

But there is, in addition, a true sexual process, which goes on 
during the summer months. Individual sponge parttdes become 
quiescent, and take on the character of ova; while, in other ports, 
particular sponge particles fill with granules, the latter eventually 
becoming converted into spermatozoa. 

These sacs burst and some of the spermatozoa, coming into contact 
with the ova, impregnate them. The ova develop and grow into 
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ciliated gemiB (D, fig. 3), wliioh make their way out, and, after 
awimmuig about for a while, settle themselyea down and grow up into 
BpongiUa, 

Now that we know the whole cycle of the life of the sponges, and 
the characters which may be demonstrated to be common to the 
whole of this important and remarkable class, I do not think any 
one who is acqnainted with the organization or the functions of 
plants, will be inclined to admit that the Bpongida hare the slightest 
real affinity with any division of the vegetable kingdom. 

The next group to be considered is the division of the Infusobza. ; 
and here, again, within the last few years, prodigious strides have 
been made in our knowledge of the snlrject. Although the Ii^uoria 
have been fftvorite studies for many years, still it is only quite 
recently that the cyde of life of these animals has been made almost 
completely known, and that we have become acquainted with the 
true sexual process as it occurs in them 

The different species of the genus ParamcBcivm are very common 
fonong the microscopic inhabitants of our fresh waters, swimming 
about by means of the vibratile cilia with which the whole sur&ce of 
their bodies is covered ; and the structure which essentially charac- 
terises these animals is probably that which is common to the whole 
of the Jf^uioria, so that an account of the leading structural features 
of ParamoBcivm is, in effect, a definition of those of the group. 

Tmagini^ a delicate, slipper-shaped body inclosed within a structure- 
less membrane, or cuHeula, which is formed as an excretion upon its 
outer surface. At one point (Fig. 4, B a) the body exhibits a slight 
depression, leading into a sort of little funnel (b e) coated by a con- 
tinuation ol the same euticular investment, which stops short at the 
bottom of the funnel. The whole of the bag formed by the cuticola 
is lined by a soft layer of gelatinous matter, or ''saroode,** which is 
called the " cortical** hiyer (Fig. 4, A a); while inside that, and 
passing into it quite gradually, there being no sharp line of demarca- 
tion between the two, is a semi-fiuid substance, which occupies the 
whole of the central region of the body. Neither in the cuticle, the 
cortical layer, nor the central substance, has any anatomist yet dis- 
covered a differentiation into cellular layers, nor any trace of that 
histological composition which we meet with in the tissues of the 
higher animals; so that here is another case of complex vital phe- 
nomena proceeding from a substance which, in a histological sense, 
is stmctnreless. 

. At two points of the body (Fig. 4, A o e) the substance of the 
cortical layer exhibits a remarkable power of contraction and dilata- 
tion. If you watch one of those points, the sarcode suddenly seems 
to open IQce a window and, for a while, a dear space is visible, which 
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then, quite anddeul;, shnte again. After a litUe time the euna 
diMtole and iTstole are repeated. Aa the s^vtole taJiea pUoe, H !■ 
poaBtble, oocadanall;, to discern certain radiating canah, whioh 
extend from the cavitiee into the Bmrormding aarcode, and disappear 
again belbre diastole ooonrs. There ia no donbt that the clear space 
is a chamber filled with flnid in the cortical lajer, and since good 
obserrers niaintain that there is an apertore of commttoioationi 
throngh the cotionla, between the ' contractile chamber ' and the ez- 



tig. 4. I^tra m atltm imrterU {fllgt Btitii). k, th* uIidiI ritwed flvm tha 
doml ti4e; «, »anie»l U^ of th* bodj; b, "noakui;" t, santnotili 
diunbu ; d, t, nutttcn tikan In u food ; *, eUorophf 11 (tuiuIm. 

B, tha inimal Tia««d from tha Ttntnl lida ; a, daprawion leading to h, 
mouth; t, {ollct; i^ "nuelau*;" ^ "nnolaolui;" «, oantial urooda. In 
both theie flfnret the annwi iudieata tha' diractioD of tha euvuIatioD of tha 



terior, ibis flnid can be little more than water. Perhaps the whole 
should be regarded as a respiratorj or secretory meohanism : in one 
shape or another, it is eminently chanMieristic of the It^tuoria. 
Beaide« this sii^nlar apparatne, there lies embedded in another part 
(d the cortical layer a solid maaa, of an elongated oral shape (Fig. 4, 
A B d), which has been called the "naclens," tlioagh it most be 
carefbll7distuigaifhedfromtiw''aaoleas"ciaoell. Upon on* side 
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of this, aad, as it were, stnck on to it, is a Httle rounded body (Fig. 4, 
B d^), which has reoeired the name of the " nndeolns.'' The animal 
Bwims about, driren by the vibration of its dlia, and whaterer nutri- 
ment may be floating in the water is appropriated by means of the 
current which is caused to set continually into the short gullet by 
the cilia which line that tube. 

But it is a singular circumstance that these animal s have an ali- 
mentary canal consisting of a mere gullet, open at the bottom, and 
leading into no stomach or intestine, but opening directly into the 
soft central mass of sarcode. The nutritious matters passing down 
the gullet, and then into the central more fluid substance, become 
surrounded by spheroids of clear liquid (Fig. 4, A (2), consisting ap- 
parently of the water swallowed with them, so that a well-fed Para" 
mcedwn exhibits a number of cavities, each containing a little mass 
of nutritious particles. Hence formerly arose the notion that these 
animals possess a number of stomachs. It was not unnaturally 
imagined that each of the cavities in question was a distinct stomach ; 
but it has since been discovered that the outer layer of the sarcode 
is by means of some unknown mechanism, kept in a state of constant 
rotation; so that the supposed stomachs may be seen to undergo a 
regular circulation up one side of the body and down the other. And 
this circumstance, if there were no other arguments on the same 
side, is sufficient to negative the supposition that the food-containing 
spaces are stomachs; for it is impossible to imagine any kind of 
anatomical arrangement which shall permit true dilatations of an 
alimentary canal to rotate in any such manner. EsBcal matters are 
extruded from an anus, which ia situated not far from the mouth, but 
is invisible when not in use. It is an interesting and important 
character of the It^faeoria, in general, that, under some circum- 
stances, they become quiescent and throw out a structureless cyst 
around their bodies. The Infusorium then not unfrequently divides 
and subdivides, and, the cyst bursting, gives rise to a number of 
separate InfuBcria. 

The remarkable powers of multiplication by flssion and gemma- 
tion which many of the group exhibit are well known ; but within the 
last few years the investigations of Miller, Balbiani, Stein, and 
others, have shown that these minute creatures possess a true process 
of sexual multiplication, and that the sexual organs are those which 
have been denominated " nucleus " and *' nucleolus." The nucleus is 
the true ovary — the nucleolus, the testis, in Paranuxciwm. At par- 
ticular times, the latter increases very much in size, and its substance 
is broken up into rod-like bodies, which represent spermatozoa. Two 
If^woria, in this condition, become coigoined, and the nucleolus 
(now converted into a spermatic capsule) of each phases into the 
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body of the other. The spermatic filaments are said to enter the 
nacleuB, which then enlarges, and either divides into, or gives off, a 
nnmber of rounded germs, which become oval ciliated bodies pro« 
vided with long processes. These make their way out of the body, 
and, it is believed, are metamorphosed directly into yonng Pcw-a« 
mcBcia. But, perhaps, further information is required before we can 
be quite certain on this point. 

The subsequent lectures in this volume are devoted to 
the Molluscous^ Annulose^ and Vertebrate series of animals. 
They are treated in the same lucid and original manner as 
the lower groups of animals to which the above lecture 
relates. We can recommend these lectures to the study of 
all young students of natural history who are desirous of 
taking a comprehensive view of the structure and relations of 
the animal kingdom. In the second and third lectures^ 
will be found numerous observations on the forms of the 
molluscous and annulose animals^ which will clearly show that 
it is only by the aid of the microscope that a proper study of 
the animal kingdom can be undertaken. These lectures by 
Professor Huxley are copiously illustrated^ and as a work 
by one of the most advanced students of the science of biology^ 
it cannot fail to be interesting not only to those engaged m 
anatomical and physiological studies^ but to all who taJke an 
interest in the observation of the structure and functions 
of the animal kingdom. 
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Report of the Microscopes exhibited at the International 

Exhibition, 1862. 

In a former number, Vol. II, n. s., p. 197, shortly after the 
close of the Exhibition, we offered a few remarks on the mi- 
croscopes contained in it ; and we are now glad to hare an 
opportunity of giving the able and full report upon them 
which has but just appeared in the series of " Jurors' Re- 
ports,'' from the able pen of Mr. C. Brookes, F.R.S. 

Microscopes and Accessory Apparatus. 

The recent Exhibition, like its predecessor in 1851, has been 
yeiy complete in its display of microscopes, accessozy apparatus, 
and objects. For a brief history of the development of the micro- 
scone, the reader is referred to the Report of 1851, p. 265 ; it may 
suffice on the present occasion to say that since 1851 considerable 
improvements have been effected both in the optical and mechani- 
cal departments of this important instrument, the employment of 
which, whether for purposes of mere recreation or of scientific re- 
search, has been so largely developed within a few years. 

As regards optical construction, a considerable accession of 
available power has been effected ; some very deep powers have 
been constructed by continental artists, most of these being de- 
signed to be used with the intervention of a fluid mediiun between 
the external surface of the objective and the covering glass of the 
object, amongst which those of M. Hartnack are most conspi- 
cuous ; but no objective yet manufactured for sale at all rivals, in 
its power of development, the ^Vth of Messrs. Powell and I^a- 
lana. These able artists have likewise been very successful in the 
construction of the deepest previously acknowledged powers, 
namely, those of -£»jth and i^gth inch focus ; in these objectives 
excessive angular aperture has been judiciously sacrificed to more 
comprehensive and practical utility. 

In flatness of field, and in perfection of definition, both at the 
centre and margin of the field of view, few objectives have equalled, 
and none have surpassed, the recent constructions of Mr. Ross, 
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who appears to have inherited his late father's well-known apti- 
tude in adapting mechanical contrivance to optical requirement. 
In available angle of aperture considerable advances have been 
made by several of the leading artists ; but ns it is palpable that 
much misconception exists with regard to available angle of aper- 
ture, the reporter abstains from quoting stated angles. This fact 
maj easily be shown j supposing the focal point to be at a dis- 
tance of O'Ol inch from the surface of the objective (which for most 
glasses is a very moderate assumption), a reference to a table of 
natural tangents will show that an an^wZar aperture of 17° will ne- 
cessitate a linear' aperture of 0*22 inch ; an aperture of 172° will 
require 0*28 inch, and one of 174°, 038 inch, in order to admit the 
extreme rays, w^hich for objectives of ^th inch focus is manifestly 
impossible, and a fortiori for those of still shorter focus. It may 
here be remarked that an admirable method of determining the 
aiMii'Z&Zeangleof aperture of an objective was suggested to the jury by 
Professor Qovin, of Turin, which consisted in placing the microscope 
perpendicular to any plane dark non-reflecting surface (as a table 
covered with green cloth), and having converted the instrument 
into a telescope, by placing above the eje-piece a suitable combi- 
nation of two lenses (such as the '' examming-glass *' of Mr. Eoss), 
and then examining and marking the greatest lateral distance on 
either side at which a clear image of some distinct object, such as 
a narrow strip of white card-board or paper laid on the table, can 
be perceived. Half the distance between these two points, 
divided by the vertical distance of the focal point of the objective 
from the surface of the table, will, by reference to a table of 
natural tangents, give half the required angle of aperture. This 
will in many cases be found to be considerably less than what may 
be termed tne an^le of admission of diffused light. 

In regard to angle of aperture, it may be desirable here to state 
that large angle cf aj^erture is necessarily incompatible with that 
far more generally useful quality of a good oh^eciivQ, penetration. 

Penetrating power is synonymous with depth of focm; that is, 
extreme distance of two planes, the points of which are at the same 
time sufficiently in focus for the purpose of distinct vision. This 
distance will manifestly increase as the angle of aperture 
diminishes, just as in a landscape camera the fore and back grounds 
can be brought into sensible focus simultaneously only by the use 
of a small diaphragm, which greatly diminishes the angular aper- 
ture of the mcident pencils. But at the same time it must be 
borne in mind that illumination, cceteris paribus^ increases or 
diminishes with angle of aperture, and the best working glass will 
be that in which the best compromise is effected between these 
two conflicting requisites. For all practical purposes, except de- 
veloping the markings of diatoms, an objective of moderate aper- 
ture will be found most available. It may reasonably be doubted 
whether the development of the dottings of difficult diatoms is not 
an object rather of curiosity than of utility, and whether it is 
worth the labour that has been bestowed upon tlie production of 
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glasses for that especial purpose ; the labour of construction being 
immensely augmented by the difficulty of duly balancing the aber- 
rations of the more oblique pencils. So much is this the case, 
that in the best constructed objectives of the largest angles, the 
visual effect is sensibly impaired when the rays are transmitted 
through any other thickness of covering-glass than that for which 
they have been specially corrected. 

The introduction of the binocular arrangement of Mr. Wenham 
has created quite a new era in the history of the microscope. 
This ingenious contrivance consists in intercepting one half of 
the pencil emerging from the object-glass by a prism placed im- 
mediately above it, the transverse section of which is a trapezium, 
of such form that the transmitted half-pencil is made to form the 
usual visual angle with the undisturbed half ; the surfaces of in- 
cidence and emergence are both perpendicular to the respective 
directions of the ra^s, which suffer two internal reflections in pass- 
ing through the pnsm. 

A binocular arrangement was some years since constructed by 
M. Nachet,of Paris, which has been considerably improved in the in- 
struments recently exhibited by him ; and another was exhibited by 
Mr. Dancer, of Manchester, which closely resembles a plan pre- 
viously designed and abandoned by Mr. Wenham. In both of 
these the pencil is bisected by the double prism, and the two halves 
diverge equally in opposite directions. As, however, the pencils of 
rays can hardly be expected to pass through a prism without some 
sensible disturbance, and as it well Known that the superposition of 
two equally perfect images is not essential for the production of 
a satisfactory binocular effect, it seems most probable that a better 
result will be obtained by the construction of Mr. Wenham than 
by either of the others ; and it has this further advantage, that by 
simply withdrawing the prism, which is introduced in a small 
sliding frame, the microscope is at once reduced to its original mo- 
nocular form. 

Several new modifications of illuminating apparatus have been 
introduced in this country since 1851 ; the principal of these are 
a condenser of very large angular aperture, by Messrs. Powell and 
Lealand, in which every requisite modification of the illuminating 
pencil may be produced by two revolving discs, one containing 
apertures of various sizes, and the other various diaphragms for 
excluding the central portion, or for admitting only angular por- 
tions, of the pencil of light. These discs are placed immediately 
below the posterior lens of the illuminator. This method of modi- 
fying the illuminating pencil was first applied in Gillett's con- 
denser, as constructed by Mr. Boss, by whom this llatter 
apparatus has recently been modified for the purpose of affording 
a more efficient illumination for medium powers. A hemispheri- 
cal condenser has been produced by the Kev. J. B. Beade, which 
answers remarkably well for the purpose for which it was devised, 
namely, the development of the markings of diatoms. The plane 
surface of the liemisphere is placed upwards, and is covered by a dia- 
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phr&gm inwhich are marginal apertures, capable of adjuBtmeut either 
to an interval of 90° with each other, when the arrangement of 
the dots to be developed is quadrangular, as in I^. rhomhoidesy or 
P. hippocampus ; or to one of 60° and 120°, when they are arranged 
in equilateral triangles, as in P. anyulaium, Sic. An ingenious 
plan of illuminating by reflected light minute objects, mounted in 
Canada balsam, has been devised by Mr. Wenham ; this consists 
of a small truncated glass paraboloid, which is temporarily 
attached to the under side of the slide containing the object, by a 
little gum, oil, or fluid Canada balsam. The rays internally reflected 
from the convex surface of the paraboloid, and impinging veiy ob- 
liquely on the under surface of the slide, are transmitted in con- 
sequence of the fluid uniting medium, and are then internally 
reflected from the upper surface of the covering glass on to the 
object. Very minute variations of surface contour may by these 
means be rendered evident. 

Considerable improvements in the brass work have been 
recently efiected ; in the first-class instruments of Mr. Boss, and 
of Messrs. Powell and Lealand, the rotating stages are most con- 
veniently arranged. It must be borne in mind that the solidity and 
weight of material necessary to entirely obviate tremor, when high 
powers are used, is incompatible with portability. On this ac- 
count more portable forms of stand have been constructed 
by most of the principal makers ; a stand made by Mr. Ladd has 
been considered to combine lightness and portability with as much 
rigidity as is compatible with the weight of material employed. 

Most praiseworthy endeavours have been made by many ex- 
hibitors to produce an efficient instrument at a price compatible 
with the means of students and others, to whom a first-class in- 
strument is unattainable. 

By the aid of an extensive plant of machinery, Messrs. Smith, 
Beck, and Beck, have succeeded in producing a complete and 
efficient binocular microscope, at the price that is commonly 
charged by the first makers for merely rendering a first-class in- 
strument binocular. They have also constructed a still cheaper 
form of instrument, combining great steadiness with fair optical 
efficiency. Mr. Highley and Mr. Pillischer have also greatly dis- 
tinguished themselves in this department. Very cheap forms of 
compound microscope are exhibited by Mr. Field, who obtained the 
Society of -Arts' prize some years since, but who does not appear 
to have in any respect improved his model ; and others by Mr. 
Parkes, the cheapest of all, but at the same time it must be 
added, the least efficient optically ; whether the quality is as good 
as can be procured at the price is a question which none but the 
manufacturer can determine. 

There is a very creditable display of preparations, both British 
and foreign ; but it is to be regretted that one, who has for many 
years been considered the first British i)reparer, has contributed 
nothing to this Exhibition. The German objects prepared by 
imbibition and transparent injection, imported and exhibited by 
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Messrs. Smith, Beck, and Beck, are extremely beautiful and in- 
structire. 

The works of individual exhibitors, in the British and Foreign 
departments respectively, will now be briefly noticed. 

British JSxhibifors, 

C. Baksb, H.M. (United Kingdom, 2853), exhibits a creditable 
collection of well-constructed microscopes, the prices of which 
are moderate. The stands are after Mr. Boss's model. The 
objectives are of very fair quality for general purposes ; some of 
the low powers are very good. His students' microscopes are 
well and economically constructed. 

Professor Beale, M. {United Kingdom, 2855), has devised and 
exhibited an exceedingly simple and convenient form of micro- 
scope, for the purposes of clinical instruction and of class demon- 
stration. Over the body of the microscope, which is of small 
dimensions, a tube is fitted with a bell-shaped mouth at the end. 
This tube slides freely over the body, but is capable of being 
fixed at will, by means of a clamp lug-screw. The slide contain- 
ing the object is placed across the bell-mouth, and held there by 
a spring pressing against the back of it, and is thus maintained 
perpendicular to the axis of the instrument. When the focus is 
adjusted, the clamping-screw is fixed, and the fine adjustment 
necessary for the differences of vision in different individuals 
is effected by drawing out or pressing in the eye-piece. The 
object and object-glass are thus protected from mutual injury, an 
accident of by no means unfrequent occurrence in careless or 
unpractised hands. In this form the instrument is adapted to 
the clinical examination of secretions, Ac, and must be directed 
by the hand towards day or artificial light. For demonstration 
to a class, this instrument is attached horizontally to a small 
wooden stand by means of a clamp, supported by two legs. To 
the stand a small oil lamp is likewise attached ; and a stem pro- 
ceeding from the lower edge of the bell-mouth carries any desired 
form of condensing or illuminating apparatus. This stand is 
capable of being freely handed round a large class, without the 
focus becoming at all deranged, even when a very deep objective 
is employed. Professor Beale also exhibits, attached to micro- 
scopes of this form, some very beautiful preparations, illustrative 
of a fact discovered by himself, which has a very important phy- 
siological bearing — ^namely, that if small portions of tissue are, 
immediately after the extinction of life, immersed in an alkaline 
solution of carmine, those elements in which growth or develop- 
ment was actually in progress at a time immediately preceding 
the cessation of vitahty, become permanently stained by the 
colouring matter ; while from the " formed material," as he terms 
it, comprising those portions of tissue in which the development 
is complete, the colour maybe subsequently washed out. This 
evidently affords a most important means of investigating the 
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processes concerned in the growth and development of the various 
tissues of which animal frame is composed. Some preparations 
are also exhibited illustrating the preservative effect of a weak 
aqueous solution of wood-naphtha and creasote. 

J. H. Djlllmeteb, M. (United Kinadom, 2888), exhibits 
microscopes constructed after the model of his late father-in-law, 
JNrr. A. Koss, whose talents were long so successfully directed to 
the improvement of the microscope. These are, as might be 
expected, first-class instruments ; but in their construction^ Mr. 
Dallmeyer's artistic power has not exnerienced as successful a 
development as in his astronomical telescopes previously men- 
tioned. 

J. B. Datjceb, Manchester, M. {United Kijigdom, 2889), exhibits 
a patented form of binocular microscope, in which the two pencils 
pass symmetrically through an achromatized double prism. As 
previously stated, it is very questionable whether any contrivance 
for the symmetrical divergence of the pencils by means of refiraict- 
ing prisms is desirable. In this the light is a good deal reduced 
by the narrowness of the rectangular aperture through which the 
pencil is transmitted. Mr. Dancer's reputation for the successful 
production of microscopic photographs is well known, and fully 
sustained by those exhibited. A group of four well-defined por- 
traits, of eminent persons is so small that the width of each con- 
taining oval is one fiftieth of an inch. 

P. Fbith & Co., Sheffield {United Kingdom, 2899), exhibit 
some well-made microscopes, at moderate prices, for the amount 
of workmanship expended on them. Their optical properties are, 
however, hardly equivalent to the soundness of their mechanical 
construction. 

S. HioHLET, M. {United Kingdom, 2912), exhibits some very 
commendable forms of microscope for students and general use, 
at a very moderate price. Among these are the late lamented 
Professor Quekett's dissecting microscope, neatly packed up as a 
pocket companion; and Proressor Beale's admirable instrument 
for the lecture-room, at the moderate price of £3 3*. 

noENE & TnoENTHWATTB, M. {United Kingdom, 2916), exhibit 
a full-sized and well-finished microscope, the only noticeable 
peculiarity of which is that there is a small amount of tilting or 
rocking motion communicable to the stage, by means of which an 
object, not mounted parallel to the surface of the slide, may be 
brought to coincide with the plane of vision. They exhibit also 
an ajDlanatic eye-piece ; this is not really so great a desideratum 
as might be supposed, inasmuch as the best-constructed objec- 
tives are usually a little over-corrected, to compensate for 'the 




microscopes of 
add have been 

long and favorably known to microscopists for the substitution 
of a chain-movement for the ordinary rack and pinion, whereby 
great f^juoothncss of motion is attained, together with the entire 
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absence of ''loss of time." This is applied both to the coarse 
adjufitment, for raising or lowering the body of the instrument, 
and to the rectangular movements of the stage. The adjustment 
of the secondary stage is of a very simple and effective kind; the 
stage consists of three brass plates superposed on each other, the 
lower one being attached to the body of the instrument, and the 
upper one to the tube which carries the illuminator. The middle 
plate is connected with the external ones by two pins distant 90" 
from each other, and each moved upon the other by a rack an j 
pinion. Mr. Ladd has also a very neatly arranged magnetic stage. 
Two small magnetic bars are inserted in the stage-plate, and a 
gilt iron bar placed across these adheres in any position in which 
it is placed, and supports the object. The quality of the objec- 
tives is good, but not first-rate. The lightness and portability of 
the stand have already been alluded to. 

J. Fabkes & SoK, Birmingham^ H. M. {United Kingdom^ 
2943), emphatically state that their aim has been to produce con« 
venient, weU-proportioned instruments, at the lowest possible price, 
and no doubt this object has been successfully carried out, as 
their simplest forms of compound microscopes are extremely cheap, 
the lowest cost being only 10s, 6d. ; these may be the means of 
introducing a healthy and inviting pursuit amongst large classes 
to whom more efficient instruments would be obviously unattain- 
able. This firm has boldly attempted to develop a new point of 
union between art and science, in the production of a large 
*' Pine Art " microscope. As taste. is 'proverbially not amenable 
to an^ known law, it is hoped that this " work of art " may not 
remam unappreciated ; but an irresistible conviction arises that 
the body of a microscope mounted on the back of a dolphin, or a 
griffin, or anything of that sort, is an incongruous and ancom- 
mendable monstrosity. 

M. FiLLiscHEB, M. {United Kingdom^ 2945), exhibits a con- 
siderable variety of microscopes, some of which may fairly claim 
the denomination of first-class instruments ; and the advance of 
his recent exhibit from that of 1851 evinces much persevering 
industry. His brass-work is very good ; it is generally on the 
"Boss " model, except that a little curvature is given to the out- 
line of the vertical supports. The optical work is good, but has 
not yet reached the highest standard of excellence. The object 
in his collection which was considered most entitled to commen- 
dation, was a very compact student's microscope in a neat ma- 
hogany case. The objective consisted in a triple achromatic com- 
bination ; the first, composed of three lenses, made a good objec- 
tive of one-inch focus. The addition of the second, a correcting 
combination of two lenses, gave an indifferent half-inch objective ; 
but the addition of the third combination constituted a very 
efiective glass of quarter-inch focus ; and the price of the whole, 
namely £5, does not exceed that of a quarter-inch objective alone, 
by either of the first makers. 

Powell & Leal and, M. {United JBSngdom, 2946). The exhibit 
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of this old-established and much respected firm was of very limited 
extent, but at the same time of first-rate excellence. The form 
of stand now generally adopted by them is a tripod, combining 
steadiness and stability with comparative lightness : as the stabihty 
of the instrument here depends on breadth of base in place of 
weight of foot. The object-stage has a concentric circular motion, 
in addition to the usual rectangular movements. The rectangular 
movement'plates are made extremely thin, and are raised by a 
kind of flat pillar from the rotating ring, for the purpose of 
allowing rays of the utmost obliquity to be thrown upon the 
object by an Amici prism. The sharply accurate defining power 
of their objectives has scarcely been exceeded, and not often 
equalled, especially in those of most difficult execution, the -|Vth 
and t^th ; but their greatest triumph is in the production of a 
perfectly defining objective of -jijth or ^g^th-inch focus, working 
|| very satisfactorily through a covering-glass of 0*035 to 0"004-inch 

thickness. Nor is it to be supposed that this immense magnifying 

Sower, ranging as it does from about 1700 to upwards of 3000 
iameters, that is, in round numbers, from three to ten millions in 
area, is a mere philosophical curiosity ; we cannot doubt that the 
wonders of creative beneficence will be developed in proportion 
to our extended means of investigation ; and the writer can fully 
testify to having repeatedly seen, under one of these objectives, 
evidences of structure that are, under ordinary powers, utterly 
indistinguishable. This firm also exhibits a compact form of 
portable microscope, in which the three legs of the tripod fold 
together ; and a very convenient form of illuminating apparatus, 
which has been already alluded to. They have not devoted their 
attention to the manufacture of anything but first-class instru- 
ments. 

The Eev. J. B. Beade, Ellesborou^h, H. M. ( United Kingdom, 
2948), exhibits a hemispherical condenser, which has been found 
to possess remarkable powers in developing the markings of 
diatoms, with objectives that were unable to accomplish the same 
with any previously known simple means of illumination. The 
construction of this apparatus has already been sufficiently de- 
scribed. 

T. Eoss, M. (United Kingdom, 2962), exhibits a remarkably 
fine collection of first-class instruments and apparatus, for every 
kind of microscopical investigation. These instruments difter 
in quality, and correspondingly in price, only in relation to the 
completeness of their mechanical arrangements, the workmanship 
of all being equally good, so far as it extends. The optical parts 
of all are alike, both ocular and objective, none of a second or 
inferior quality being manufactured. The stage arrangements 
are most perfect ; the thin traversing plates of the object-stage 
are attached to a rotating ring, believed to be of such diameter as 
to admit to the under surface of the object any oblique illumina- 
tion that can possibly be required. This form of stage was 
generally admitted to be the best in the Exhibition. The secon- 
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darj stage for the adaptation of all varieties of illuminating and 
polarizing apparatus is readily mounted and dismounted, and 
possesses verbcal and rectangular horizontal adjustments, as well 
OS circular motion, the rings both in this and the upper stage 
beinff graduated. 

Of &e objectives it is difficult to say too much ; the correction, 
and consequent defining power of all is excellent, and in the 
medium powers especially the flatness of the field and the accu- 
racy of definition over its entire surface are most remarkable; 
tbe low powers (meaning objectives of one-inch or longer focus) 
are by no means excluded from this category ; but in these, good 
results in this direction have been long since obtained, and, more- 
over, the attainment is comparatively easy. 

In addition to the usual forms, a Kelner's achromatic eye-piece 
is exhibited, by which the usual area of the field of view is 
doubled, but not, it is thought, without a considerable sacrifice 
of definition. This difiers from the ordinary Huyghenian eye- 
piece in having a double convex field-glass and an achromatic 
meniscus eye-glass. 

Of illuminating apparatus, Mr. Eoss exhibits a modification of 
his well-known Gillett's condenser, specially adapted for the lower 
powers ; and in addition to all other established forms, we find 
the hemispherical condenser above mentioned, now commonly 
known as ''!Reade*B kettle-drum." Barker's selenite plates are 
here very conveniently adapted to the polarizing apparatus. 
Amongst a great variety of useful accessory apparatus, a new 
form of compressor is exhibited, in which, by means of a short 
vertical slide, the upper plate of thin glass is moved parallel to 
the plane of the instrument. 

Smith, Beck, & Beck, M. (United Kingdom, 2964), present a 
copious display of microscopes of various capabilities. One of 
their large first-class instruments is rendered very portable, bj 
making the legs to fold up ; the stage also is removable ; it is 
packed in a comparatively small flat case, replete with every con- 
ceivable accessory apparatus. 

The first-class instruments by this firm have long been duly 
appreciated by the public, but their efforts, which were considered 
most praiseworthy and successful, were those directed to the 
production of students' microscopes of various kinds, ^of good 
working quality, and at a very moderate price, by the aid of an 
extensive plant of machinery. Perhaps the most conspicuous of 
these is a binocular microscope, which is rendered complete with 
eye-pieces, and two objectives, at £10, about the same price as 
that usually charged by themselves, and the other first-rate firms, 
for merely adapting Wenham's binocular arrangement to an 
ordinary first-class instrument. The student's microscope, firmly 
supported on a solid circular base, comprising two fairly good ob- 
jectives of one-inch and quarter-inch focus, and sold complete 
for £5, is a highly commendable instrument. 

This firm exhibits as on undoubted novelty a " Museum Micro- 
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scope,'^ consistiDg of a microscope-bod j mounted over a large 
revolving brass drum, in the interior of which are placed a number 
of independently reyolving cylinders, which traverse as they rotate, 
by the aid of a many-threaded screw. The objects, 500 in 
number, are placed spirally round the hollow cylinders, and are, 
by appropriate and simple mechanism, brought sucoessiyely into 
the field of view, being illuminated by a reflector placed inside 
the cylinder. This elaborate contrivance is well adapted for the 
purpose for which it was designed, and will effectually protect the 
collection of objects from dishonesty, as well as from carelessness. 

Several new accessory apparatus are likewise comprised in this 
collection. Besides the double nose-piece now generally in use, 
there is a quadruple nose-piece, for mounting four object-glasses 
simultaneously, either of which may be brought into the axis of 
vision. This consists of a revolving piece, with four bent arms 
attached to the body of the instrument, so that the axes of the 
four objectives lie in a conical surface, one side of which is 
coincident with the axis of the body. The weight of this 
apparatus, when loaded with four objectives, will be nearly twice 
that of the double nose-piece ; and its greater convenience is 
perhaps open to question ; moreover, it is thought to be impossible 
that the fine adjustment can work with the delicacy essential for 
high powers, when its spring is so heavily and so unnecessarily 
loaded. There is also a very ingeniously contrived opaque object- 
holder, in which, by a simple and efiective means of complete 
rotation in two planes* perpendicular to each other, the point 
of surface under examination may be placed in any required 
position. 

This firm also exhibits a variety of pieces of brass-work in all 
stages of manufacture, from the rough casting to the finished 
work, showing the beneficial action of planing, shaping, and 
slotting machines, designed and constructed by themselves, on 
the well-known and established principles now generally adopted 
in mechanical engineering. 

J. Swift ( United Kingdo^n, 2974) exhibits a microscope stand, 
in which a chain-movement is concealed in the triangular sliding- 
bar and its stem, and the rectangular motions of the stage are 
effected by eccentrics. The chain-movement necessarily gives 
great smoothness of motion ; the advantage of the stage-moveuient 
is somewhat questionable. 

F. H. "Wenham, M. {United Kingdom, 2989), exhibits his now 
well-known and duly appreciated binocular arrangement, which 
has already been alluded to (p. 22) ; the most perfect stereoscopic 
effect is thereby produced, without the definition of the object 
being sensibly impaii*ed. This is due to the entire absence of 
chromatic dispersion, the deflected pencil being perpendicularly 
incident on, and emergent from, the corresponding surfaces ; its 
change of direction is solely due to internal reflection. If the 
displacement of the pencils be effected by refraction, some amount 
of chromatic dispersion is unavoidable, which has been found to 
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render such binocular vision extremely irksome, especially if long 
continued. The construction is now so uniyersaily adopted in 
new instruments, and adapted to old ones, by all the leading 
British makers, that it would haye iayolved needless repetition to 
mention it in each particular case. 

It would be unjust to conclude these obseryatiens without 
a commendatory remark on the extreme not less than luiusual 
liberality, that induced Mr. Wenham to disclaim any personal 
pecuniary advantage from this most ingenious and useful in- 
vention. ' 

J. Casabtblli, Manchester (2878). 

Chadbvbn Brothers, Sheffield H.M. (2805). 

Elliott Brothers, M. (2897). 

W. J. Salmon (2958). 

E. G. Wood (2994). 
Microscopes are exhibited by all these firms, but none of them 
require special notice. 

Foreign Exhibitors. 

E. P. Hartnack, Paris, M. {France, 1417), exhibits a fine 
collection of microscopes, the stadcs of which are generally on 
the Oberhauser model, in which the body oJ the microscope 
stands up from a heavy, hollow, cylindrical base or pedestal, tlie 
upper surface of which forms the stage. The bulk of these in- 
struments is much less than that of the first-class English 
microscopes ; this is not probably attended lyr any disadvantage, 
except that, to a considerable extent, magnifying power is con- 
veniently augmented by length of body. The powers generally arc 
very good — unquestionably the best in the foreign department ; the 
deepest is 1 millimetre focal length, and hence about equivalent in 
magnifying power to the ^th of Powell and Lealand; but in 
penetrating and defining power it is^ not comparable with that 
nnique objective. 

Several of the deeper powers by this and other foreign artiste 
are corrected for the transmission of the rays from the obiect to the 
objective, through some intervening fluid medium, as distilled waterv 
This principle of construction has not been at all carried out in this 
country ; aU our objectives being corrected for the reception ot 
rays from air ; it may, perhaps, possess advantages that are not at 
first sight apparent, and deserves more attention than it hab 
has hitherto received. 

A. MiRAiTD, Sen., Paris {France, 1418), exhibit miscroscope*, 
the stands of which are after the ordinary English model. The 
objectives are after the usual French plan, consisting of three 
similar achromatic lenses, superposed, which are cither taken nt 
random from a pile, or at best, matched by trial. This principle 
of construction is manifestly inferior to that universally adopted 
in this country, especially in all the higher powers, m which the 
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magnifying power is thrown principally on the anterior, and 
the correction of aberration on the middle and posterior com- 
binations. 

J. G. HoFMiiTK, Fafns M. {France, 1440), exhibits a polari- 
microscope, an ingeniously designed and very convenient instru- 
ment for the examination of small crystals and crystalline plates, 
under the influence of polarized light. The object to be examined 
is placed in the middle of the instrument, at the common focus 
of two triple combinations, so constructed as to collect the pen- 
cils from a large field of view. A polarizer is placed beneath the 
lower triplet, and an eye-piece and analyser above the upper 
one. The visual angle is so large that the two axes of bi-axial 
crystals may frequently be viewed simtdtaneously, even when 
separated by a considerable angular interval. This appears to be 
the most complete and eftective apparatus that has been con- 
structed for this class of physical investigations. 

Nachet & Son, Faris, M. {France, 1416), exhibit a good col- 
lection of instruments, of which their binocular microscopes are 
the most conspicuous. M. Nachet has undoubtedly the credit of 
having been the first to achieve the successful construction of a 
binocular microscope. The prismatic arrangement for bisecting 
the visual pencil in the instruments recently exhibited is far 
superior to that previously adopted by the same firm, and yields 
perhaps as good a result as can be expected from any symmetrical 
plan of construction ; the reasons for preferring the unsymmetrical 
plan of Mr. Wenham have already been assigned. This firm 
also exhibits some ingenious devices by which the pencil trans- 
mitted by the objective is prismatically divided into three and 
four parts, and directed through as many divergent tubes, to 
enable a like number of persons to view an object simultaneously ; 
but the advantages which such persons would derive from seeing 
an object imperfectly together, in preference to seeing it well 
in succession, is not very apparent. 

F. A. NoBEBT, M., Berlin {Prussia, 1410), exhibits a micro- 
scope of his own design, and his well-known test lines, for which 
a prize medal was awarded in the Exhibition of 1851, and a 
description of which will be found at page 268 of that Jury 
Keport. The microscope is not conspicuous for the convenience 
of its arrangements ; it is tall and vertical, and has a micrometer 
stage-movement, consisting of a micrometer-screw, with a large 
graduated head attached to an adjacent^(?£^ pillar, and connected 
with the stage by a Hook's joint, in order to admit an adjustment 
of the stage for focusing. The vertical position of a microscope 
is always undesirable, where it can be avoided, as the necessarily 
flexed position of the head incommodes the circulation of the 
blood, and tends, in conjunction with the active exercise of vision, 
to produce congestion ; moreover, vision is liable to be rendered 
indistinct bv the gravitation of any humours floating on the 
surface of the eye to the then lowest point, the centre of the 
cornea. 
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H. SoHBoDEB {Samhurg^ 37) exhibits Bome very common* 
place microscopes. 

A few unimportant instruments in this class may possibly have 
been overlooked in the foreign department. 



Descbiptigns of new British Polyzoa, toith Remarks on 
some imperfectly known Species. By Joshua Alder^ Esq. 

The branched calcareous Polyzoa have always commanded 
attention^ firom the beauty of their form and structure^ while 
at the same time naturalists have experienced considerable 
difficulty in defining their specific distinctions. My object 
in the present paper is to endeavour to clear up some of the 
difficulties that beset the study of the British species^ more 
especially in the genera Cellepora and Eschara^ with regard 
to some species of which a more than usual difi^erence of 
opinion exists. Dr. Johnston did mnch to unravel the syno- 
nyms of this class in his 'History of British Zoophytes.' 
But it is to Professor Busk that we are most indebted for a 
knowledge of their peculiar structure^ and a careful definition 
of their generic and specific forms. In his ' Catalogue of the 
Polyzoa in the British Museum/ he points out the import- 
ance of those curious organs^ the avicularia and vibracula^ in 
the discrimination of species — an attention to which has very 
materially contributed to the accuracy of definition. The 
papers of the same distinguished observer^ in the ' Journal of 
Microscopical Science^' still further increased our knowledge 
of the British species^ particularly in the description of those 
got in Shetland by our lamented friend, Mr. Barlee. Still, 
however, much remains to be done. The eminent Norwe- 
gian naturalist. Professor Sars, has lately published a valua- 
ble paper ' On some Norwegian Polyzoa/ which throws much 
light on our British species, and especially those of Shetland. 
With the assistance of specimens of his new genera, which 
Professor Sars has kindly sent me, I shall be able to clear up 
some points in our Polyzoa hitherto misunderstood, while at 
the same time I shall have the opportunity of introducing a 
few new species into the British Fauna. 

Genus Cellepora. 

Some of the species of this genus have lately been removed 
to Eschara, including Cellepora Skenei and C. Isevis ; also 



96 ALDEBj ON NEW BRITISH POLTZOA. 

the C. ccrvicomis of British authors, the propriety of remov- 
ing which is doubtful. The only branched species mentioned 
by Dr. Johnston, now generally retained in this genus, is C 
ramulosa. As one or two species have been confounded with 
this, it will be necessary to re-define it. 



Cellefora ramulosa, Linn. (PI. II, fig. 1.) 

Polyzoary erect, white or yellowish, rather glossy, branch- 
ing dichotomously, and arising generally from a broadish 
spreading base, the branches cylindrical, and tapering very 
slightly. Cells prominent, ventricose, rather irregularly 
heaped, smooth, and occasionally punctured round the sides j 
the apertures smallish, nearly circular, with a strong project- 
ing rostrum below, terminating generally in a sharp point, 
and with an avicularium placed on one side. OviceUs small- 
ish, Bubgloboee, rather broader than long, smooth, and imper- 
forate. Height sometimes reaching to three inches ; lateral 
expansion variable, but often exceeding the height. Breadth 
of branches about one and a half tenths. 

Cellepora ramulosa^ Flem., 'Brit. Anim.,* 532; Johns., in 
' Newc. Nat. Hist. Trans.,' v. ii, p. 267, t. 12, figs. 3, 4 ; 
' Brit. Zooph.,' 2nd Ed., p. 296, t. 52, figs. 4, 5 ; Couch, 
' Cornish Fauna,' pt. iii, p. 110, t. 20, fig. 2; Busk, ' Catal.,' 
p. 87, t. 109, fig. 1, 2, 3, (young?). 

This species may generally be known by its roughened and 
spinous appearance. Large specimens are much branched ; 
the branches are round, tapering a little towards the apex, 
where, occasionally, they are slightly flattened. Professor 
Busk says * that the oviceUs are punctured, but this, I think, 
is a mistake, as, according to my observation, they are 
smooth and imperfoJ5ate, and in that respect are well distin- 
guished from the following. 



Cellepora dichotoma, Hincks. (PL II, figs. 2, 8, 4.) 

This species has been described by the Rev. T. Hincks, in 
his ^ Catalogue of the Zoophytes of South Devon and Corn- 
wall.' It is distinguished from C. ramulosa by its less spinous 
surface, the rostrum below the aperture being blunt, and, ex- 
cepting in young cells, very slightly projecting. The stem is 
slender below, and scarcely expanded at the base, becoming 

• 'Fossil Poljzoa of the Crag/ p. 68. 
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broader as it ascends^ branching dichotomously^ and tapering 
to a blunt apex. The ovicells are larger and more numerous 
than in the last species^ and are distinctly perforated. Besides 
the a^'icularium on one side of the rostrum^ there are small^ 
circular avicularia scattered over the surface and between the 
cells, with a few larger spatulate ones interspersed. The 
. specimens got by Mr. Hincks appear to have been of small 
size; but on the coast of Northumberland, where the species 
is not uncommon, it grows rather larger, though seldom 
reaching above an inch in height. It varies a good deal in 
form, sometimes spreading in a palmate manner, like an elk's 
horn (fig. 3), sometimes consisting of more slender cylindri- 
cal branches of nearly equal thickness throughout (fig. 2). 
The typical form, however, is a little ventricose in the centre, 
and not much branched. 



Cellbfo&a. attbnuata, n, sp. (Fl. II, fig. 6 — 8.) 

Polyzoary very slender, white, cylindrical, nearly smooth 
below, a little roughened above, dichotomously branched, the 
branches of equal thickness throughout, and diverging on all 
sides. Cells immersed or very slightly raised, excepting 
those towards the extremities of the branches, which are a 
little more prominent ; their surface is smooth, with small 
tubular perforations round the margins, and a few circular 
and slightly raised avicularia on the surface of the cells. 
Apei^tures nearly circular, with a slightly projecting rostrum 
below, bearing a small avicularium on one side ; the rostra 
are obliterated in the lower portion of the stem and branches. 
Ovicells free, semicircular, decumbent, a little perforated. 
Height, about an inch ; lateral expansion, rather less ; breadth 
of stem, Vb-t^ of an inch. 

The species has yet only been found in Shetland, where it 
was first got by Mr. Barlee, in 1858. It has lately been ob- 
tained in the same locality, by the Rev. A. M. Norman. 
C. attenuata comes rather near to some varieties of the last, 
from which it may be known by its more slender form and 
uniform thickness throughout, by its smoother and more even 
surface, and likewise by the absence of the numerous avicu- 
laria of that species. Young individuals of this and the two 
preceding species are, with difficulty, distinguished from each 
other. . In its typical form this species is very slender, and 
the cells are placed rather more regularly than is usual in 
the genus Cellepora, but occasionally a cell may be fouud 
reversed^ or placed diagonally. 
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Cellefoba cervicornis^ Flemiug. 

Much difference of opinion exists concerning the British 
species generally known nnder this name. The points in 
dispute are : — 

Ist. Is the species a Cellepora or an Escbara? 

2nd. Is it the same as the Eschera cervicomis of Milne 
Edwards^ and the Millepora cervicornis of Pallas ? 

3rd. Are more than one species confounded by British 
authors under the name of Cellepora (or Eschara) cervicornis ; 
and does the species figured by Dr. Johnston belong to it ? 

"With respect to the first of these questions, it may be 
stated that, in its young state, and at the ends of the branches, 
this species has the character of an Eschara ; the polyzoary 
being much compressed, with the cells arranged back to back, 
in regular quincunx. The form of the apertures is ovate or 
nearly circular, and a little contracted below, with a central 
avicularium on the lower lip. In a more advanced state the 
apertures become orbicular, and the basal portion is con- 
tracted into a narrow slit or sinus. As age advances, addi- 
tional layers are superimposed^ giving the stem and branches 
a more rounded form, and on each layer the cells become 
more irregular, until they are confusedly scattered, heaped 
together, and raised at intervals. In this state the species 
assumes the character of a Cellepora. A different view of its 
generic position may therefore arise, according as its older or 
younger portions are takdn for illustration. Admitting its 
adult state to be the perfect form, I agree with M. Milne 
Edwards in considering the species to belong to Cellepora 
rather than to Eschara.* 

On the second point I am also inclined to agree with M. 
Milne Edwards in the opinion expressed below. The E. cervi- 
comis, so well described and figured by that able naturalist 
in his * Recherches sur les Eschares,' is more slender in form 
and less expanded at the top of the branches than in the 
British species. The cells in the young part are more pix)- 
minent, and the apertures more elongated. But the chief 
difference is in the older part of the stem and branches, which 




perato, etc. ; niais d'apres rinspcction d*uii dcliantillon qu*il a cnvojd sous 
ce nom au Mus6c dc York, nous iic doutons pas que cc no soit une esp6c.^ 
tout-a-fait distincte, et mome un ?<^rilable Cellcpore plutot qu'un Escharc." 
— Recherchet sur les Eschares, 
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is finely granulated^ with the cells sunk and almost oblite- 
rated^ very different from the heaped and prominent cells of 
our British species. M. Milne Edwards's specimens were 
from the Mediterranean. On turning to Pallas's 'Elenchus' 
for the original description of his Millepora cervieomis, we 
find it to agree more nearly with the species described by 
Milne Edwards than our own, while the locality, "Marc 
Mediterraneum solum,^' shows that he had not the British 
species in view at the time. Indeed, I am inclined to think 
that his E. fascialis, a, from the Isle of Wight, was really 
a variety of our C. cervicornis, some of the forms of which 
approach very closely in general appearance to that species ; 
and, as far as I am aware, Pallas's statement here alluded to 
is the only authority for including E. fascialis in the British 
Fauna. The " Italian coral '' figured by ElHs was most likely 
from the Mediterranean. 

With regard to the third point. Through the kindness of 
my friends, I have had the opportunity of examining nume- 
rous specimens of this species, both fr*om Shetland and the 
coast of Cornwall; and I am led to the conclusion that, 
though considerable difference exists in the external form of 
examples from the two localities, their minute structure does 
not warrant the separation of them into two distinct species. 
Those from the south coast are generally more massive, espe- 
cially in their basal portions, than specimens from the Shet- 
land seas. On referring to the descriptions of British 
authors, I find most of them agree pretty well in the essential 
characters of the species ; and though Mr. Busk consider his 
E. cervicornis (' Catal. Mar. Polyzoa ') to be identical with 
that of Milne Edwards, it is evident, from the latter part of 
his remarks upon it, that it has the characters of a Cellepora, 
and a specimen he has kindly presented to me shows it to 
belong to our well-known British species. Mr. Richard 
Couch was of opinion that the figure given in Johnston's 
* British Zoophytes' represented a different species from that 
described in the * Cornish Fauna,' and Professor Busk was 
inclined to agree in this opinion. Professor Sars has also 
suggested that Dr. Johnston's figure was probably taken 
from a specimen of the E, rosea of Busk. Dr. Johnston's 
own opinion, however, was in favour of the specific identity 
of the British forms. I have taken some pains to ascertain 
if the specimen figured in ' British Zoophytes ' was still pre- 
served and could be referred to, and have at length been able 
to make out pretty satisfactorily, through the kind assistance 
of Mr. Norman and Dr. Baird, that this specimen is in the 
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British Museum. A broken fragment of it^ lent me for exa- 
mination^ proves^ as I had expected^ that it is only an aber- 
rant variety of the C. cervicomis of British authors. 



Palmicellaria^ nov. genus. 

Polyzoary erect, calcareous, inarticulate, cylindrical, 
smooth, branching dichotomously. Cells disposed in four 
longitudinal alternate series, those in the two opposite series 
being on the same level. Apertures circular, openins ver- 
tically, within a slight concavity (PL III, fig. 4,) with a broad 
projecting, palmate expansion in front, bearing an avicu- 
larium. 

This genus is somewhat intermediate between Cellepora and 
the Quadricellaria of Sars. With^the former it agrees partially 
in the form of the aperture, but it differs in the simplicity of its 
general structure and the regular arrangement of its ceUs^ 
which have not the heaped appearance more or less character- 
istic of that genus in its adult state. With Quadricellaria it 
agrees in the arrangement of the cells, but differs in the 
form and position of their apertures. No ovicells have yet 
been observed. 



Palmic£llaria elegans, n. sp. (PI II, figs. 1 — 4.) 

Polyzoary very slender, of ivory whiteness, two or three 
times dichotomously branched nearly on the same plane, 
and of equal thickness throughout, or expanding very slightly 
towards the top ; composed of four longitudind rows of cells 
alternately with each other, the opposite cells correspond- 
ing ; they are oblong-ovate and smooth, young cells showing 
some minute perforations round their margins ; the apertures 
are circular and sunk in a slight depression, with a long, 
curved, and expanded rostrum in front, bearing a circular 
avicularium on the centre of the upper surface. Height 
T^ths of an inch ; breadth of stem ^th inch. 

For the opportunity of describing this elegant and grace- 
ful little coral I am indebted to my friend Mr. Norman, 
who dredged it last summer in from eighty to ninety fathoms, 
eighteen to twenty-five miles north of Burraforth light- 
house, the most northern point in Shetiand. Palmicellaria 
elegans is distinguished, not less by the simplicity of its 
structure than by the gracefulness of its form. It is of 
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small size and very little branched^ and is more slender than 
any other member of the family. 

Mr. Norman had previously dredged a small piece of this 
polyzoon in Loch Fyne, but not sufficiently perfect to allow 
of its characters being recognised ; and he has since ascer- 
tained that similar imperfect specimens are in the Johnsto- 
nian collection in the British Museum^ labelled Pustulipora 
proboscidea^ showing that the species erroneously so named 
in ' British Zoophytes' was described from much worn ex- 
amples of this genus. The P. proboscidea of Milne Edwards 
is quite distinct^ and belongs to a different order. 



Gem^ QuADRicELLARiA^ Saxs. 

Polyzoary erect, calcareous, rigid, inarticulate, cylindrical, 
dichotomously branched. Cells disposed in four regular 
longitudinal alternate series, immersed; apertures slightly 
tubular (opening laterally), with the upper and lower margins 
a little projecting. Polypides with twelve to twenty tenta- 
cles, the lower ones shortest. 

Professor Sars characterised a genus formed for a Poly- 
zoon that he had formerly described as a Pustxdipora. 
The same species has been referred by Prof. Busk to his 
new genus Onchopora, in the family Salicomariadse. The 
latter comes nearer to its true affinities. The species, how- 
ever, seems entitled to generic rank, and is now, I think, 
more correctly placed among the Escharidse.* 



QUADRICELLAJIIA GRACILIS, Sard. (PI. II, figS. 9 — 12.) 

Polyzoary slender, white, much branched dichotomously, 
the branches cylindrical, nearly linear, and tapering a little 
towards the extremities. Cells arranged in four longitudinal 
rows, alternating with each other, so that the two cells 
on opposite side of the branches are on the same level. 
Apertures nearly circular, slightly tubular and bilabiate. 
There is a small tubular orifice below the mouth, and large 
oval radiating perforations surround the margins of the 
cells, the surface of which is finely striated in an undulating 
manner. Two, or sometimes four, small circular avicularia 
are seen at the sides of the cells, on a line with the perfora- 

• Mr. Busk informs us that tlie name Quadrieellaria has been already 
used by B*Orbigny for a genua of chalk fossils, and will have to be changed. 
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tions. The ovicells are few and very little raised. Height 
1 to 1^ inches. 

Pustulipora gracilis^ Sars, ' Reise i Lof. og Finm./ 1850, 
p. 26. 

Onchopora borealis, Busk in ^ Journ. Micros, Soc./ p. 213, 
t. 28, figs. 6, 7. 

Quadricellaria gracilis y Sars, 'Norske Polyz.,* p. 15. 

This interesting Polyzoon has, until lately, been much 
misunderstood. The only notice of it as a British species is 
that of Mr. Busk, who described it under the name of 
Onchopora borealis, from a small and imperfect specimen in 
Mr. Barlee^s collection. That so imperfect a scrap only 
should have come into Mr. Busk^s hands for description must 
k have been by some mistake, as Mr. Barlee brought several 

"* specimens from Shetland in 1858, where it was also ob- 

tained last summer bv Mr. Norman. It is a deep-water 
species, and has not l)een found in any other locality in 
Britain, but appears to be not uncommon on the Norwegian 
coast. 

Prof. Sars considers this genus to be without avicu- 
laria. None is seen in the usual position on the under lip 
of the cell aperture, nor does the small tubular orifice below 
it appear to possess that character, but two other circular 
orifices, slightly tubular, are generally present one on each side 
of the central orifice already named, and continuous with the 
marginal perforations : these are certainly avicularia, and 
bear a horn-coloured semicircular mandible. Two other 
similar avicularia are frequently seen below these last on the 
margin of the cell. There is an obscure, slightly raised 
ovicell, with a striated surface in the usual position above 
some of the cells, with an opening within the upper lip. 
M. Sars appears to doubt this being a true ovicell, but the 
coloured contents shining through its transparent wall, as in 
other species, show its ovigerous character. 



EscHARA LJBVis, Fleming. (PI. Ill, figs, 8 — 11.) 

Polyzoary white or yellowish, smooth and polished below, 
dichotomously branched; the branches cylindrical, rising 
from a short and stout stem, spreading much laterally, and 
slightly tapering to a' blunt apex. Cells immersed, ovate, 
very obscurely granulated on the surface, and perforated at 
the sides. Apei^turea generally a little higher than broad, 
arched on the upper margin, slightly contracted at the side 
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and straight below ; upon or a little within the under lip 
is a slightly raised circular avicularium. Ovicells smooth^ pro- 
minent, hooded, or continued below into a projecting margin 
surrounding the mouth of the cell. Height, an inch and a 
quarter ; lateral expansion, about an inch and a half; breadth 
of branches jVth of an inch. 

Cellepora Usvis, Fleming, ' Brit. Anim.,' p. 532 ; Johns. 
' Brit. Zoop.,' p. 299. 

Eschar a teres ^ Busk in 'Ann. Nat. Hist.,' 2nd series, 
vol. xviii, p. 33, t. 1, fig. 2. 

Eschara leevis, Sars, 'Besk. over-uogle Polyz.,' p. 12. 

This species was described by Dr. Fleming in 1828. from 
a single specimen got in deep water, Shetland. Since that 
time it does not appear to have been recognised by British 
authors, for the specimens got on the Cornish coast, which Mr. 
Richard Couch referred to this species, appear from his com- 
parison of them with C. cervicornis to have been something 
else. Dr. Johnston did not know the species, and the sup- 
posed C. laevis, got by Mr. John Macgillioray, on the Aber- 
deenshire coast, was probably, as Dr. Johnston supposed, 
a worn variety of C. ramulosa. Professor Busk does not 
notice it in his ' Catalogue of Marine Polyzoa,' and in his 
'Polyzoa of the Crag* quotes C. Isevis as a synonym of 
C. ramulosa. The same naturalist has, however, described a 
species from the coast of Norway, brought home by Mr. 
Mc Andrew, under the name of E. teres, which proves iden- 
tical with this. Mr. Barlee, in the mean time, had got 
several good specimens in Shetland, but probably consider- 
ing it a variety of E. ramulosa, he had not placed it in Mr. 
Busk's hands for description. Prof. Sars finds this fine 
species pretty generally distributed on the coast of Norway, 
in deep water, from 36 to 150 fathoms, and has published an 
excellent description of it in his 'Beskrivelse ovemogle 
Norske Polyzoer.' He very correctly recognises it as the 
C. laevis of Fleming. The species is perfectly distinct from 
the C. ramulosa j and I have great pleasure in vindicating 
the correctness of Dr. Fleming, and restoring it to its place 
in the British Fauna, from which there appeared some chance 
of its being expunged. 

Eschara laevis is one of those species that form an interme- 
diate link between Cellepora and Esehara; its rounded 
branches, with the cells ranged round an imaginary axis, 
agreeing with Cellepora, while the cells themselves bear the 
character of an Eschara. Occasionally, however, the branches 
assume a flattened shape. The lower parts of the branches 
are generally worn smooth, and the apertures often over- 
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grown or nearly obliterated; but the upper portions are 
usually studded with prominent globular ovicells, giving them 
a knotted appearance. There is no authentic record of this 
species ha\dng been found south of Shetland. A smaller 
and more slender variety was also met with there by Mr, 
Norman. 



EscHARA LOEEA,* n. sp. (PL III, figs. 5, 6, 7.) 

Polyzoary yellowish white, shining, compressed, and dicho- 
tomously branched, rising from a slender flattened stem ; the 
branches are slender, much compressed, and strap-shaped, of 
nearly equal thickness throughout, expanding a little towards 
the ends, which are blunt, and generally bifid ; the branches 
are pretty nearly on the same plane, ana occasionally anasto- 
mose. Cells prominent, oval, nearly smooth, but appearing 
finely granulated under a magnifier, placed in quincunx, sel- 
dom more than two or three in a transverse row. Apertures 
large, rounded above, and nearly straight below, with a 
slightly projecting, blunt rostrum, bearing a circular avicu- 
larium on its upper and inner surface. A few small circular 
avicularia are also seen scattered on some of the cells, and 
there are punctures occasionally round the margin. Ovicells 
few, small, globose, slightly granulated, without perforations. 
Height, an inch to an inch and a half; breadth of branches, 
about TTth of an inqh. 

One or two specimens of this new species were obtained in 
Shetland by Mr. Barlee, but being rather worn, they were 
passed over at the time as a variety of E. Skenei. Mr. Nor- 
man met with it at the same place in 1861, and again in 
1863, when he dredged fine specimens in eighty to ninety 
fathoms, to the north of Burraforth lighthouse. 

E. lorea is nearly allied to E. saccata of Busk, but it is a 
much more slender and delicate species, with the cells rather 
larger in proportion, less closely set, and fewer in a tran- 
verse row. The cells in this species, too, have a distinct 
though blunt rostrum below the mouth, while those of E. 
saccata are not rostrated, but are uniformly cylindrical, with 
a much larger avicularium in front of the aperture. On the 

* I had proposed to call this species E. ligulata, under which name it is 
menlioned (but not described^ iu the JReport of the British Association; 
finding, however, that the Celleporaligulata of Esper is also an Eschara, and 
synonymous with the E. fascialis of Pallas, I have thought it best to avoid 
^ repetition pf the name. 
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other hand^ this species approaches very near to some of the 
more slender branched varieties of E. Skenei^ from which it 
can readily be distingoished^ in a fresh state^ by its more 
smooth and slender appearance^ and by the absence of the 
pointed rostra^ that give a prickly character to the latter 
species. 



EscHARA Lanosborovii^ Johnstou. (PL IV^ figs. 1—^.) 

Polyzoary consisting of very thin and delicate foliaceous 
plates, anastomosing irregularly, and undulating on the 
upper margin, which is a little expanded. Cells in longitu- 
dinal rows, placed alternately or in quincunx. They are ob- 
long, thin, and perforated with large punctures. Apertures 
with the margin slightly raised, nearly circular above, and 
produced into a point below, where there is a small, slightly 
prominent, circular avicularium, behind which is a truncated 
denticle. Ovicelb prominent, globose, or ovate, silvery and 
perforated, produced below into a raised margin, surrounding 
the mouth of the cell, and giving it a triangular form. A 
rather large, spatulate avicularium is seen in some cells, 
placed transverselv by the side of an ovicell, and raised a little 
from the surface (fig. 3). The two layers of cells are separa- 
ble. Height, two inches: breadth, about two and a half 
inches. 

Lepralia Landsborovii, Johns., ' Brit. Zooph.,^ p. 810, t. 54, 
fig. 9 ; Busk, ' Catal.,' p. 66, t. 86, fig. 1, and t. 102, fig. 1 ; 
Hincks, in ' Journ. Micros. Soc.,' v. viii, p. 277 (young state). 

Eschara foliacea^ Alder, in ' Trans. Tynes. Club,' v. iii, 
p. 151. 

This delicate and fragile species was obtained some time 
ago on the north coast of Northumberland, by Mr. Embleton, 
of Beadnel Cottage, but was passed at the time of the publi- 
cation of my ' Catsdogue of the Zoophytes of Northumber- 
land and Durham,' as a variety of E. foliacea. A second and 
more careful examination, however, convinced me that it was 
a distinct and very characteristic species, hitherto undescribed 
as an Eschara, but not entirely unknown to science, as the L. 
Landsborovii of Johnston turns out to be an encrusting form 
of this species, which has not until now been seen in its per- 
fect state. Mr. Bean, however, has lately sent me a small 
specimen for examination, got at Scarborough, in which a 
double layer of cells rises to about an inch in height ; and 
Mr. Norman has dredged a variety of this species in Guernsey, 
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consisting of a single layer^ assuming the form of a holIoiY 
cylinder, with the edges slightly appressed at their junction. 
Mr. Hincks has also met with similar examples. It is rather 
singular that on this coast, where for the first time the spe- 
cies has been found in its perfect state, the Lepralian or rudi- 
mentary form is unknown. In its intermediate state this 
species has all the characters of the genus Hemeschara of 
Busk. At present, I am inclined to consider that genus as 
only a peculiar state of an Eschara, and which some species 
have more tendency to assume than others. 

E. Landsbovorii dififers from most of the other members of 
the genus, in having the two layers of cells readily separable 
— a character that has been considered generic by some 
authors, but which does not appear to be of any great im- 
portance. 

EscHARA PAVONELLA, Alder. 

Polyzoary foliaceous, yellowish, forming continuous flabel- 
liform or undulating expansions, arising from an encrusting or 
clasping base. Cells oval or oblong, with large perforations 
generally radiating from the centre to the circumference. 
Apertures orbicular, large, with a thin, plain margin, and a 
small mucro below, having a flattened and truncated apex. Au 
oval avicularium on each side of the mouth. No ovicells have 
been observed. Height, about an inch and a half; breadth 
variable, but generally exceeding the height. 

E, cribraria, Busk, in ' Journ. Micros. Soc.,' v. iv, p. 311, 
t. 10, figs. 7, 9. 

Excellent figures of this beautiful species were given by 
Mr. Busk in the ' Microscopical Journal,' from specimens 1 
had the pleasure of sending him from Newcastle a few years 
ago. That gentleman then considered it to be the E. cribra- 
ria of Johnston, an opinion which now proves to be erroneous. 
I was first led to this conclusion from observing that Dr. 
Johnston mentions, in his account of E. cribraria,* having 
had a fragment of another native species sent him from Scar- 
borough, by Mr. Bean, but too imperfect for description in 
so difficult a genus. Mr. Bean has favoured me with a sight 
of this fragment, which proves to belong to the present spe- 
cies, and which Dr. Johnston, therefore, evidently considered 
distinct from his E. cribraria. An examination of Dr. John- 
ston's specimen of the latter species in the British Museum, 
lately made for me by Mr. Norman, confirms this opinion, 

• 'British Zoophytes/ 2nd Ed., p. 353. 
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and makes it necessary to give another name to the species 
now under consideration. 

E. pavonella^ like the foregoing species^ is sometimes found 
assuming all the three forms of a Lepralia^ a Hemesehara, 
and an Eschara, according to the substance on which it is 
developed^ often clasping the stems of zoophytes in a single 
layer before rising into a double foliaceous expansion. It is 
a deep-water species^ only yet found on the north-east coast 
of England, ranging from CuUercoats to Scarborough, and 
extending eastward to the Dogger Bank. 



Family CELLULARIADiE, Busk. 
ScBUPOCELLARiA Delilii, Audouiu. (PL III, figs. 4 — 8.) 

Polyzomy slender, shining, dichotomously branched, con- 
spicuously jointed, the internodes containing from five to ten 
cells each. Cells ovate, narrowed below; apertures oval, 
with smooth margins, bearing one stout spine (or sometimes 
two) on the upper and outer margins, and a smaller one on 
the inner margin. Operculum ovate, channelled with tubes, 
forming a lobated cavity. Marginal avicularia moderately 
prominent ; there is also a tubular or conical avicularium in 
the centre, in front of each cell. Vibracular capsules (sinus 
of Busk) transversely wedge-shaped, stretching across the 
back of a cell and part of the adjoining one. Vibracula 
short, rising from the upper and outer angle of the capsule, 
lielow which is an aperture for one of the radical fibres, which 
are numerous and scattered over the whole of the branches. 
Ovicelh small, smooth, and imperforate. Height half an 
inch. 

CrUia Delilii, Aud., in wSavigny^s 'EgjT)t^ (fide Busk). 

Cellularia scrupea, Alder, in ' Trans. Tynes. Club,^ v. iii, 
p. 148. 

Scrupocellaria T>eliliiy Busk, in 'Journ. Micros. Soc.,' 
V. vii, p. 65, t. 22, figs. 1, 2, 3. 

I obtained specimens of this delicate little Scrupocellaria a 
few years ago, from the deep-water fishing-boats on the 
Northumberland coast, but did not at the time observe its 
distinctness from S. scrupea, with which it agrees in having 
the cells operculated. It differs, however, in having an 
avicularium on the front of each cell, and in the peculiar 
shape of the vibracular capsule, which is transversely wedge- 
shaped, while in the other known species it is bilobed and 



y 
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erect. Another example of tliis spedes has lately beeii 
dredged on the Durham coast, by Mr. G. S. Brady and Mr. 
Hodge. It appears to be a Mediterranean species^ and has 
also been found in Madeira by Mr. J. Y. Johnson. This is 
the first notice of its occurrence on the British coast. 



Order Cyclostomata^ Busk. 

Family Idmoneida^ Busk. 

Creniis HOBNERA^ Lamouroux. 

HORNERA BOBEALIS^ Busk. (PI. IV, figS. 1 — 6.) 

Polyzoary white, much and irregularly branched; the 
branches commencing almost from the base, stout below, 
undulating, and gradually tapering to the extremities ; they 
are cylindrical or a little compressed, curving slightly inwards 
below on the smooth side, and rather bent outwards towards 
their extremities ; the cell-apertures are arranged nearly in 
quincunx on the outside of the branches ; the central ones 
are orbicular and slightly tubular^ with an even rim ; those 
towards the sides are more produced, dilated and expanded 
obliquely towards their extremities^ and sometimes ending in 
an acute point, but more frequently slightly rounded ; there 
are three or four cells in each transverse row. The surface 
on this side is striated in an undulating manner, and there 
are numerous small, sub -tubular perforations (some of which 
appear to be avicularia)^ somewhat irregularly disposed, but 
generally following the margins of the cells. The inner or 
back part of the branches is smooth^ without cells, but with 
faint undulating ridges, and a few very small punctures like 
sunken tubes. The ovieells are placed on this side, generally 
near the junction of a branch, forming yellowish, sub-globu- 
lar protuberances, of a hard^ calcareous nature, and appear- 
ing reticulated or coarsely punctured under a magnifier; a 
tubular aperture is seen at one side (PL V, fig. 6). Height, 
about three quarters of an inch ; lateral expansion about the 
same ; thickness of the branches, from -^th to -j^th of an 
inch. 

Homera frondiculata. Busk, in ' Ann. Nat. Hist.,* 2nd 
Ser., V. xviii, p. 84, t. 1, fig. 7; Sars (Reise i Lof. og Finm.), 
^ Nyt Mag.,' v. vi, p. 146. 

Homera borealis, Busk, ' Crag Polyzoa,' p. 103 (without 
description). 

This interesting Homera, the first of the genus discovered 
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in Britain^ was got by Mr. Barlee in Shetland^ in 1858, and 
recognised at the time, but, by some oversight, it has not 
hitherto been announced as British. It is stated by Pro* 
fessor Sars to be not uncommon on some parts of the Nor- 
wegian coast, in about forty fathoms. Professor Busk has 
recorded and figured it tmong the Polyzoa got by Mr. 
McAndrcTf on that coast, and in his * Polyzoa of the Crag,' 
points out its distinctness from H. frondiculata, and proposes 
for M the name of borealis, which I now. adopt. It differs 
from H. frondiculate, in being much smaller, less expanded, 
and more robust, in proportion to its size ; the surface, too, 
is much less strongly striated; another difference wUl be 
found in the character of the marginal cells; these in the 
southern species are usually set in diagonal rows, which is 
not the case in H. borealis. But the most decided difference 
is in the ovicells. Those of H. frondiculata are oblong, 
strongly keeled along the top, and striated at the sides, with 
the aperture projecting above into a curved tube (PL V, 
fig' ^) i ^^^ ^ H. borealis they are globose and reticulated, 
or punctured over the surface, with a tubular aperture at one 
side. The ovicells in this genus are very peculiar. They are 
large, and developed from the general polyzoary at the back 
of a branch, apparently unconnected with the individual 
polypides, thus showing a decided zoophytic character. 



An Endeavour to identify Palmoglcea Macrococca (Kiitz.) 
with Description of the Plant believed to be meant ^ and 
of a New Species, both, however , referable rather to the 
Genus Meost^nium (Nag.) . By William Archer. 

(Read before the Natural History Society of Dublin, January 9, 1863.) 

Before proceeding to the subject proper of this communi- 
cation I shall call to mind the characters of the genus 
Palmogloea (Kiitz.) itself, thus defined by Kiitzing:* — 
" Stratum gelatinosum difforme indeterminatum, ex ceUulis 
sparsis polygonimicis in substantia gelinea nidulantibus, com- 
positum.'^ Now, such a diagnosis of the genus, while it does 
not seem calculated to exclude all that it ought, appears to 
me to omit an additional important character pervading all 
the species intended to be included therein (if we except, as we 
ought, Palmofflcea Roemeriana Kiitz.), and tliat is the elon- 

* 'Species Algarum/ p. 227. 
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gate or oblong form of the cells. As I should be disposed 
to understand it^ putting aside his Palmoglma Roemeriana, 
Kiitzing must have established his genus Palmogloea for the 
reception of^ and meant it to include^ all those Palmellaceous 
Algae (except the one species forming his genus Trichodictyon, 
separated from his Palmogloea with little reason) possessing 
oblongs cylindrical, or elliptic cells, with granular contents, 
each cell possessing only a single simple, special, mucous coat 
not persistently included coat within coat, the whole becoming 
confluent into an indeterminate gelatinous stratum of greater 
or less density or tenuity. It is true that, of course, in the 
specific characters and diagnosis of subgroups, the elongate 
form of the cells is alluded to, but I do not think a character 
so obviously generic should have been lefb to be sought for 
amongst the specific. But the fact of Roemeriana being 
included in the genus compelled him to omit this character 
from the diagnosis. 

It is, indeed, with much diflSdeuce that I venture to suggest 
that Kiitzing^s three subdivisions of his genus are founded 
upon wholly unreliable distinctions. These distinctions in 
regard to the two principal subdivisions, P. Roemeriana form- 
ing the third, are based, so far, indeed, as I can judge, merely 
on the comparative density or tenuity of the gelatinous 
" matrix,'^ or, in other words, the supposed greater or less 
readiness with which the special mucous investments of the 
cells remain individually defined, or become confluent with 
each other, thus rendering the " loculi '^ (Kiitz.) more or less 
noticeable, or not at all perceptible. These distinctions seem 
to be by no means of the constancy requisite for usefully 
available characters ; indeed, as A. Braun* well observes, of 
so little value are they as to render it doubtful in which sec- 
tion we are to seek a particular species. The remark was 
made especially in regard to a plant named by him, as most 
approaching to truth, Falmofflcea macrococca (Kiitz.) ; but I 
venture to think that the plant meant by A. Braun was not 
that so named by Kiitzing, nor, indeed, probably any de- 
scribed by that celebrated author. Indeed, the degree of 
moisture of the situation in which these plants grow seems 
to exercise a considerable influence on the consistence of the 
common gelatinous stratum. A mass of one of these species 
in drying assumes a firmness and a somewhat elastic tenacity 
before shrivelling up. In those species which grow wholly in 
water the gelatine is of considerable tenuity, and the cells 
sometimes even live free. 

* 'Rejuvenescence in Nature/ translated for the Ray Society, 1853, 
p. 327. 
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But in this genus Palmogloea it will seem evident, I think, 
upon a careful examination of the living plants, that there 
are associated forms of readily distinguishable diverse generic 
types, the most obvious common character being the per- 
vading elongate or oblong form of the cells. Amongst these 
Palmogloea-forms, then, including therein the single one 
placed under Trichodictyon, and of which I have just endea- 
voured to convey a very general conception, I believe I see five 
types. It is tnie that Professor De Bary* alludes to but 
two, and also referring to those two, and to the genus Penium 
(Breb.), while he conceives they are undoubtedly separated 
by distinct characters from each other, he thinks those cha- 
racters seem to be of so slight value as that these three types 
may eventually have to be united in one genus.t But surely 
Penium interruptum, or P. diffitus, or P. cloaterioides, or P. 
cylindrus, and others, have little in common with Kiitzing's 
Palmogloea-forms ; and, even admitting them all as belonging 
to the family Desmidiaceae, if the generic types alluded to 
should prove constant — ^which, so far as we know, I should 
say they really seem to be, and as to which fiiture research 
will be useful to decide — ^it would seem more advisable to retain 
them as representing three distinct genera. 

I have said that Kiitzing^s plants included iu Palmogloea 
seem to be separable into five types, and I shall now, one by 
one, endeavour to point them out. 

(1) PalmofflcBa Roemeriana (Kiitz.) seems altogether dis- 
tinct fipom any of the others. I have never seen it, but it 
seems to possess angulato-globose cells, combined into a flat- 
tened frond-like expansion, growing in water. Whatever it 
be, it will, I think, be admitted that it has little affinity indeed 
with any of the others, and that it should find no place here. 
Kiitzing himself, indeed, places it under one of his subgroups, 
under the subgeneric name of Limnodictyon. 

(2) PalmogUpa minococca, var. teruginea (Kiitz.), appears to 
me to be a form referable rather to Gloeothece (Nag.)t than to 
this genus ; but in Gloeothece no conjugative or other gene- 
rative process has been noticed, and I shall not dare to enter 
into any disquisition as to whether the forms included m that 
genus or their allies are or are not actually independent 
organisms— that is to say, whether they themselves represent 
the species or are merely the transitory intermediate phases 
in the development or " alternations," so to speak, of higher 
plants. Be that as it may, they are at least forms of more or 

♦ Op. cit., p. 30. 

t lb., p. 74. ^^ , ^^ 

X * Galtuiigcn einzcUiger Algcu, p. 57. 
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lesa frequent occurrence to those who seek for them ; and^ 
under any circumstances^ Gloeothece appears to have no im- 
mediate affinity with the remaining Paknogloea-forms ; and 1 
may^ besides^ call to mind that the endochrome in Gloeothece 
is '' phycochrome/' It would^ therefore^ be superfluous and 
beyond the object of this paper to enter into any description 
of them here. 

(8.) Pabnoghea endospira (Kiitz.) = Cylindrocystis endospira 
(Breb.)^ and P. closteridia (Kiitz.) = Endospira closteridia 
(Breb.), with their distinctly well-marked, parietally wound, 
spiral band of endochrome, represent a type entirely distinct 
from the preceding or the following. I conceive they really 
and naturally belong to ihe genus Spirotaenia (Breb.), and, 
for my part, I see no grounds sufficient to separate them in a 
distinct genus from 5. condensata, for instance ; for surely that 
the former Uve on damp rocks, forming confluent gelatinous 
strata, and that the latter inhabit pools and iive more or less 
isolated, can hardly be accounted such. It is true thkt in S, 
condensata,9jid some others^sdf-division appears to be oblique, 
whilst in P. endospira it is transverse. But I do not venture 
to express this opinion without having had an opportuiiity to 
examine living specimens of what I believe to be the former 
species (P. endospira (Kiitz.) = C. endospira et Endospira 
truncorum (Br^.), which 1 obtained in small quantity from 
a moist cleft in a rock near the road side in the '^ Rocky 
Valley,'^ near Bray. But I make the statement with a great 
amount of deference; for I am here at variance with the 
original discoverer of the two forms, M. de Brebisson himself, 
who would still consider these as forming a genus of Palmel- 
lacese, and not as belonging to the genus Spirotsenia. I sub- 
mitted mounted specimens of my plant to him ; and although, 
owing to the unavoidably altered state of the plant as com- 
pared with the fresh condition, he would not speak positively 
&s to its being actually his E. truncorum, yet he believed it 
must be. I have myself little or no doubt but that so it was. 
But, on the other hand, I am fortified in the opinion of the 
actual identity of the genera Endospira and Spirot«nia by that 
of Professor De Bary, who describes a species of the latter 
genus under the name of Spirot^enia muscicola, oi which he 
quotes Palmoffhea endospira {Kuiz,)=^ Endospira truncorum 
(Breb.), as synonymous, but with a note of interrogation ap- 
pended, and this wisely, for the identity of De Bary's species 
with those of De Brebisson must, indeed, still remain a ques- 
tion. I should, indeed, be disposed to imagine that they are 
distinct species, but, as I have indicated, belonging to the 
same genus; S. mu9cicola is apparently a larger form. To 
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enter into the characters of the genus Spirotsenia^ as already- 
known, would be alike unnecessary and beyond the purpose 
of this communication; they are to be found set forth, as far 
as is known, by various writers. No reproductive process 
having been noticed in this genus, its position, indeed, remains 
unsettled ; but there cannot be much doubt but that, when 
discovered, it will be found to be by coi^ugation. However, 
the before-indicated parietal^ spirally wound band of endo- 
chrome abundantly separates the two forms mentioned, 
included in Palmogloea by Kiitzing, from the forms I have 
previously adverted to, and from those included in the fourth 
and fifth types presently to be alluded to. There may, in- 
deed, be some possibility that likewise the form called Pal^ 
mofflma rupestns (Kiitz.), which is thus spoken of — ^' • . . 
celluUs ex substantia gonimica convoluta transverse hyalino* 
zonatis/' also P.foricfa, thus described*-*^' Substantia gonimica 
fasdse-formi sub-convoluta,^' may belong here ,* but without 
seeing fresh specimens of the plants so named by Kutsing, it 
would be impossible certainly to decide. Having thus elimi- 
nated Pahnofflcea Roemeriana, P. monococca, P. endospira, and 
P. clo$teridia, and possibly P. rupestria and P. lurida, the 
remaining forms included in this genus by Kiitziug probably 
belong to one or other of two further apparently naturally dis- 
tinguished generic types, and these, indeed, so far as I can see, 
are the only two alluded to by De Bary. These are — 

(4) Cylindrocystis (Menegh.), and — 

(5) Mesotsenium (Nag.). 

Both these, as previously indicated, agree with the fore- 
going (P. Reameriana excepted), as well as with each other, in 
the elongate and elliptic or oblong form of the cells, but they 
are distinguished from them and from each other by the struc- 
ture of the cell-contents. In Cylindrocystis the cells possess 
granular chlorophyll-green contents, and at the centre a paler 
or less dense region. This clear central space is described by 
De Bary, for C. Brebisaonii, as rounded and four-cornered ; 
to me it appears of extremely indefinite outline, if, indeed, it 
can with propriety be said to possess a proper outline at all. 
Within this occurs a nucleus, but not always evidently. Be- 
yond it, at each side, occurs one, or, in longer cells, about to 
divide, occur two somewhat elongate, apparently dense bodies 
(starch-granules), from which radiate, in an irregular sub- 
stellate manner, the general granular cell-contents. The 
arrangement of the cfeU-contents here reminds one very much 
of that in Zygnema. Reproduction is by conjugation, and 
evolution from the contents of the spore, in germination, of 
four young cells the same as the parent.* 

♦ De Bary, o.^. cit, p. 87, t. vu E., 18-29. 
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To this genus belongs clearly Pabnoglosa Meneghinii 
(Kiitz.) = Pe«iMw» Bribissonii (RMb!) = Cylindroqfftis Bribis^ 
sonii (Menegh.), the last beings doubtless^ the correct apella- 
tion. And not less certainly, I believe, does Tnchodictyon 
iniprestre (Kiitz.) belong here. The species so named by 
Kiitzing I believe to be identical with Cylindrocytis crassa 
(De Bary) ; the remarkable mode of growth pointed out by 
Dc Bary * not being constant, seems to decide that it is not 
of sufficient importance to suggest the separation of this 
species from Cyliiidrocystis, seeing that the external structure 
seems to coincide. It is true, ' assuming that I am right in 
my identification of this plant, that Kiitzing places it in a 
genus by itself, distinct from his Palmoglcea ; but the reasons 
for this course are not founded on any essential peculiarities 
f of the cells themselves, or their mode of growth, but upon 

external accidental circumstances, which, so far as I can see, 
are in no way connected with the plant itself or its growth, 
and consequently erroneously introduced into his conception 
and definition of his genus. To indicate the circumstances 
on which Kiitzing relies for his generic distinctions, I cannot 
do better than repeat here his generic characters for Tri- 
chodictyonrt — " Phycoma amorphum gelatinosum; substantia 
gelinea matricalis loculoso-vesiculosa; loculi fibris delica- 
tulis reticulatim fasciculatis circumtexti celluliferi.^' It will 
be seen that Kiitzing relies here mainly for his generic cha- 
racters on the filaments accompanying the cells being inter- 
laced in a loosely reticulated manner, so as to leave white, 
roundish interspaces, in which occur the large ovato-elliptic 
cells, either singly or in one, two, or more pairs, surrounded 
by their broad and copious, finally confluent, gelatinous coat- 
ings. These filaments do not seem to differ from those 
frequently growing along with other Palmogloean and other 
Palmellacean forms, nor do they seem organically connected 
with, or in any way belonging to, the plant in question. 
Similar filaments are by Kiitzing himself referred to Lepto- 
thrix, or perhaps to Hypheothrix. In fact, it would here seem 
as if it were only because these filaments often occur along 
with this plant in great quantity, penetrating through the 
mass, and because the cells themselves, during active vegeta- 
tion, increase vigorously from numerous centres, and copiously 
giving rise to their gelatinous investments (this taking place 
pretty equably over the mass), that the filaments are forced 
to give room, and become obliged to assume more or less of 
a reticulated disposition. But that these filaments possess 
no importance, nor any organic relationship, so far as I can 

* Op. cit., p. 37, t. vii, C, 4—6, 9. 
t * Species Algaruin,' p. 230. 
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sec, ns regards the plant in question^ is, I thinkj proved by 
it being met with, as I have often found it (always supposing 
that I am right in my identification of the species, of which, 
indeed, I have myself no doubt) unaccompanied by filaments, 
or tlicse so sparing as to render KUtzing^s description of the 
plant as inappropriate as, so far as I can see, the introduction 
of these filaments into the generic cliaracter at all is erro- 
neous. In regard to his Cylindrocysiis crassa, De Bary omits 
any notice of such filaments altogether; yet, as I before 
indicated, I believe these plants are identical. 

But, in order to explain the occasionally occurring pecu- 
liarity alluded to, in the mode of growth or self-division of 
the cells themselves in this plant, dwelt on by De Bary, I 
shall momentarily draw attention to that which prevails in 
the entire of its allies, and then advert to the variation some- 
times met with in this species itself. 

In the related species of Penium, Spirotaenia, Cylindrocys- 
tis, and Mesotsenium fas well as those elongate, but apparently 
not at all related, lorms included in Gloeothece (Nag.)^ 
Stichococcua (Nag.), &c. &c., the direction of self-division 
occurs always in a line at the middle, at riffht angles with the 
original longitudinal axis of the mother-cell. Now, in Cyliu' 
drocystis Br^bissonii, along with the elongation of a cell, 
preparatory to self-division, a longitudinal extension and a 
transverse subdivision of the central corpuscles belonging to 
each of its halves take place, thus causing the now two 
corpuscles of each half to lie in the direction of, and on a 
line with, the longitudinal axis of the original mother-cell. 
Presently ensues a segmentation and division into two of the 
cell itself at the middle, in the transverse direction, and, as 
stated, in a line at right angles to the longitudinal axis, the 
original nucleus vanishing, and a new one for each half, that 
is, each daughter-cell, making its appearance, according to 
De Bary. In C. crassa (De Bary) = Trichodictyon rupestre 
(Kiitz.), previous to division of the cell itself, there is no 
subdivision of the central corpuscle of each half, but on the 
formation of a septum it seems to ensue. Its subdivision 
may take place then, ezVAer after the manner of C Brebissonii, 
in a transverse direction, causing the two new corpuscles to 
lie in the direction of the longitudinal axis of the mother- 
cell, that is, perpendicular to the new septum, or the sub- 
division of the central corpuscle of each half of the mother- 
cell may apparently take place in a direction on a line with 
the longitudinal axis of the mother-cell, causing, in this case, 
the two new corpuscles to lie in a direction perpendicular to 
the original axis of the mother-cell, that is, parallel to the 
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new septum. Now, whichever of these cases holds good, the 
elongation of each new cell seems to take place in the 
direction of a line connecting the two new central corpuscles, 
which always thus lie in the direction of the longitudinal 
axis of every cell when about to divide, which always, as 
before stated, takes place transversely, or in the direction of 
the narrow diameter. Thus, in the former case, the re- 
petition of the process of cell-division does not alter the 
relative positions of the (so to speak) north and south poles 
of the generations of cells, whilst in the latter case each 
alternate repetition of cell-division changes the longitudinal 
axis of each generation from running north and south to east 
and west, and vice versd, in the following generation ; that is 
to say, each repetition of the process presents a division of 
the cell-generations according to two direetions alternating 
with each other at right angles. I do not imagine that these 
two modes of behaviour possess any specific importance; 
further observation may determine if they have. The latter 
mode seems, so far as my experience goes, to be the rarer; 
whilst I fancy also the plants presenting it seem to be larger 
usually than those which exhibit the former plan. The en- 
dochrome in this plant is very dense and opaque, rendering it 
a matter of great difficulty to discern a nucleus, or the 
arrangements of the contents. It is perfectly distinct as a 
species, and constant, and the remarkable peculiarities of 
which I have endeavoured to convey an idea strikingly 
distinguish it from any of its allies. The plant is by no 
means uncommon here, though Kiitzing gives but one locality 
— the Black Forest. De Bary does not say whether it is 
common or rare, but I should argue from the context that it 
is as common with him as here. So much, in passings for the 
genus Cylindrocystis. 

I shall now advert to the last genus, Mesotaenium (Nag.) . 
Plate VI, figs. 1 to 31. In this genus the structure of the 
cell-contents is different from any of the foregoing. Here 
there runs, either directly through the longitudinal axis of a 
ceU or sometimes slightly excentrically, a more or less 
compressed, sharply defined, dense " chlorophyll-plate" (ofteu, 
however, difficult to be detected, I believe, owing only to 
being hidden by the remainder of the contents), whose 
margin either touches the cell- wall or leaves a more or less 
wide intervening space. When the remaining contents are 
not too dense and abundant to permit its being readily 
perceived, this chlorophyll-plate, when its edge is towards the 
observer, appears either, in some species, like a narrow, 
vertical, axife, green band, swollen at the middle at each side, 
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and reaching entirely from end to end of the cell, or. irl 
others, as a somewhat lenticular body, thus, in this edge view, 
presenting a fusiform outline, and not reaching to the cell-^ 
wall at each end (figs. 2 to 6). In the middle of the chloro- 
phyll-plate there is usually a atarch^granule within the 
central projection or swelling- out. If a cell seen from th6 
point of view showing thus the edge or lateral view of the 
chlorophyll-plate be caused to make a quarter of a revolution 
on its longitudinal axis, the chlorophyll-plate presents its 
broad or front surface to the observer, provided it be not 
obscured by the too dense remaining contents, when it is 
seen to be (of course less intensely, but) uniformly green. 
De Bary describes for M, Braunii this chlorophyll-plate to be 
minutely toothed at the margin ; but, so far as I can see, if 
I be rignt in my identification of the plant, it would, perhaps, 
be more correctly described as irregularly crenate. Excep- 
tionally and rarely, the chlorophyU-plate possesses three (or 
four, De Bary) planes, presenting in end view a triradiate (or 
quadriradiate) figure. The remainder of the cavity of the 
cell may be apparently entirely filled by a rather coarsely 
granular, peculiarly coloured eudochrome, or it may be 
destitute of it, or nearly so, possessing then, besides, only 
watery or colourless oontentSt In the latter case, indeed, is 
the chlorophyll-plate best seen j and then only, or when the 
^anular endochrome is but sparing, can it be discerned at all 
m front view. But in certain species an intermediate con- 
dition appears to be the most common ; that is to say, the 
whole of the remaining cavity of the cell is not filled by the 
granular endochrome, but the latter forms only a parietal 
layer, sometimes somewhat sharply defined within, and 
leaving a clear intermediate space between it and each broad 
or front surface of the chlorophyll-plate. In M. violascens 
(De Bary), about the middle of the parietal layer, at one side, 
there may be often seen a little depression. This sometimes 
contains a little corpuscle or granule; but I have by no 
means always, or indeed often, been able to detect it. De 
Bary considers this a nucleus. In M, Brauniiy and his M: 
chlamydosporum, this nuclear body seems to be in contact 
with the plate. In this genus, when a cell has attained the 
full length proper to the species, self-division sets in. As in 
all the elongate forms, here also the line of division takes 
place transversely, cutting the cell into two in a line at right 
angles to its longitudinal axis. A division of the chlorophyll- 
plate either precedes it or is apparently aCFected by it, 
according to the species. In young daughter-cells, imme- 
diately after division, when the central corpuscle is to be 
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seen, it occupies in each a place near the septum ; by and by, 
each is again found at the middle of its chlorophyll-plate, both 
as regards the longitudinal and transverse diameters. Re- 
production in this genus, as in Gylindrocystis, is by conjuga- 
tion and evolution from the spore-cell, in germination of four 
youQg cdls identical with the parent.***" In this genus, 
however, the foregoing characters are in some species often 
not easy of application, owing to the density of the granular 
cell-contents obscuring a proper view of the internal struc^ 
ture, and to the specimens not being in a conjugated state. 

Such, as briefly as I can convey it, is some account of the 

genus Mesotsenium (Nag.), the last of the genera into which 

Palmoglosa (Kiitz.) seems capable of being divided. Un- 

. doubtedly the three principal, and those most nearly related 

I to each other, are Spirotsenia, Cylindrocystis, and Mesotse- 

nium ; the two others above alluded to should, so far as I can 
judge, have never found a place in Palmogloea. Of these 
three, Spirotsenia may, I think, be said (as far, at least, as 
regards the forms themselves) to bear a relationship to 
Spirogyra similar to that which Cylindrocystis bears to 
Zvgnema, and possibly Mesotsenium may be considered 
to- ^«: in a gLt mLure, a relatively iar relationshij, 
to Mesocarpus or to Leptocystinema (mihi). 

The query with which I ccmimenced this paper suggested 
itself to me after having searched for and hanng tried to 
examine our Dublin forms included in Kiitzing's genus, and 
upon a reperusal of Alex. Braun^s remarks,^ where that 
author observes that ^' the species of the genus Palmoglcea, as 
established by Kiitzing, cannot be certainly determined 
either by the characters given in * Species Algarum,' or by 
the figures given in ' Tab. Phyc.^ '^ And he goes on to say 
that in the species represented by himself, which, doubtfully, 
he calls P. macrococca, " the jelly-like envelopes are some- 
times distinguishable singly, sometimes not, which renders 
doubtful even the section in which we are to seek the 
species -/' and he afterwards expresses an opinion that several 
of the species (citing six) will have to be combined as forms 
of one and the same species. With that writer I must 
concur in admitting the difficulty of identifying KUtzing's 
forms, as well as even the uncertainty, as I before indicat^, 
in deciding the section in wliich we are to seek a particular 
species. But I think it must be admitted that, seizing upon 
other distinctions than those put forward by Kiitzing, abun- 
dantly distinguishable forms, even generically separated, here 

* De Bary, op. cit., p. 34, t. vii, 20—29. 
t Op. cit., p. 327. 
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present themselves^ as I have endeavoured to show. . It 
may indeed be quite probable that some of his forms are 
described as distinct upon characters too trivial; thus I 
woald be disposed to suggest^ altogether conjecturally, that 
his P. vesictUosa and P. macrococca may be possibly identical 
— P. lurida and P. rupestris — P. protuben^ana and P.. ma- 
crococca; but in the main, so far as I can judge, the forms 
generally referred to by him to this genus seem to be 
distinct. On the other hand, I fancy that, as might be 
expected, a few forms appertaining to Mesotsenium, described 
by Nageli and De Bary, do not occur at all in ^ Species 
Algarum.' 

In thus expressing an opinion as to the actuality and dis- 
tinctness of these species, which I would wish to do very far 
from dogmatically, I am not unmindful of the statements 
made by writers as to the diamorphosis of these forms— that 
is, as to their being more or less transitory conditions of 
higher plants. But it^ indeed, appears to me^ that anything 
as yet adduced in support of the transition of a true Palmo- 
glosa — ^that is to say, of either a true Spirotaenia^ Cylindro- 
cystis, or Mesotsenium — into or from any other plant is by 
xy> means so conclusive as regards, an actual diamorphosis, as 
are De Bary^s observations on their development from one 
generation to another, through germination of the spore 
formed by conjugation, apparently decisive as regards their 
perpetuated identity and constancy. Kutzing, indeed, speaks 
of a transition of his P. protuberam into Scytonema,* and of 
his P. vesiculosa into a Zygogonium ; but, very deferentially, 
I think his statements and figures are too meagre^ in these 
cases, to prevent great doubt as to the correctness of his con- 
clusions ; besides^ it is possible, indeed, that his plants thus 
called may not, strictly speaking, belong at all here. Again, 
Dr. Hicks t draws attention to an elongate form of cell no- 
ticed by him during the development of lichen-gonidia, and 
which he considers nothing but a " Palmogloea ;" conse- 
quently, he seems to come to the conclusion that all the 
Palmogloea-forms are but conditions in the growth of the 
gonidia of lichens. Far be it from me to doubt the accuracy 
of Dr. Hicks' very valuable and remarkable observations; 
but, at leasts so far as the forms of Cylindrocystis and Meso- 
taenium (by whatever names they may pass) are concerned, I 
would suggestively put it, that here, as elsewhere, resemblance 
may by no means necessarily constitute identity. We are 
not now so much astonished as formerly at remarkable cases 

* 'Phycologia Generalis/ p. 178. 

t * Quart. Journ. of Mic. Science,' vol. ii, u. s., pp. 17 and 20. 
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of liomomorpliism^ even in organisms very high in the scale^ 
and well know that such sometimes do not indicate even any 
affinity^ not to speak of identity. And I should certainly be 
disposed to imagine that homomorphs are not less likely to 
occur in such simple plants as those under consideration 
than in regard to the more complicated and elaborate organs 
of higher existences, even in animal life. Dr. Hicks'^ speaks 
of '^ large oval cells precisely similar to Palmoglcea '' (Kiitz.) 
(Cylindrocystis, Menegh., Coccochloris, Hass.), as occurring 
during the development of certain lichen-gonidia^ and he 
considers the oval cells represented in his figure f as ^^ visu- 
ally identical '^ with " Palmoglcea Brebtssonii" If he means 
by this Palmofflaa Brebissonii (Kutz.)^ which Kiitzing makes 
out to be identical with Palmella cylindroapora (Breb.), which 
latter Balfs considers identical with his Penium Brebissonii, 
then I am bound to say I cannot agree that Dr. Hicks' form 
is by any means " visually identical ^' with that indicated by 
the names just quoted. That alluded to {Penium Brebis^ 
sonii, Ralfs) is undoubtedly a Cylindrocystis, and Hicks' 
figure suggeststo one more the idea of a Mesotsenium^ with the 
broad side of the clorophyll-plate uppermost, but does not at 
all call to mind a species of the former genus. If it l)e 
assumed as presenting a form of Mesotaenium, the granular 
cndochrome, which so often obscures the view of the chloro- 
phyll-plate, seems to be very deficient, for the central cor- 
puscle is to be seen in all the cells figured. This central 
corpuscle is regarded by Hicks as a nucleus ; it would seem 
far more probably to be merely a starch-granule, or a '^ chlo- 
rophyll-vesicle '' (Nag.). In Cylindrocystis Brebissonii two 
such granules occur in ordinary cells, and four in cells about 
to divide, and they appear quite homologous and identical in 
nature with the similar bodies occurring in Closterium, &c. 
&c. If by PalmogloBH Brebissonii is meant by Hicks Cocco- 
chloris Brebissonii (Thwaites),! although Thwaites' descrip- 
tion and figures hardly admit of a certain conclusion as to 
whether any species more recently described by Continental 
writers may be identical with it, yet Hicks' figures do not at 
all seem to me to be identical with, or even at all to resem- 
ble, those of Thwaites. The former represent a rather 
narrow, egg-shaped form, while the latter is described as 
" ccllulis subspheericis vel rotundato-ellipticis ;" and, setting 
aside the scantiness of the accompanying filaments (which, as 
I before indicated, I conceive have no connection with the 

* Loc. cifc., p. 17. 
lb., pi. ii, figs. 11, 12. 
' Annals of Natural History/ n, s., vol. iii, p. 248. 
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cellfi), Thwaites' figures remind me more of Trychodictyon 
rupestre (Kiitz.) = Cylindrocystis crassa (De Bary). But I 
put this latter Burmise forward merely suggestively. In point 
of fact, Hicks' figures do not seem to me absolutely identical 
with any of the species described by De Bary^ nor with any 
I have myself encountered; and if^ as the former states^ 
''the remainder of the British species of Palmogloea or 
Coocochloris ^^ (thatis^ exclusive of ''Pafoto^toa Br^bUionii,'* 
of which^ after all^ he has doubts) '' can certainly be produced 
from Cladonia/^ he has as least not figured them^ nor ex- 
plained the process. But I do not suppose that Palmoglcea 
and Coccochloris are synonymous^ or at least they are only 
so in part. Itzigsohn^'^ I find likewise, makes the statement 
that he cannot at all regard the '' so-called Palmoglcea as in- 
dependent organisms/' expressing a hope at some time, even* 
tually, to publish the observation on which this assumption 
is founded. This promised communication I have not been 
able to hit upon. But surely the finding of " Palmoglcea'' 
or other forms in company with various algs is not — as I ven- 
ture to fancy Itzigsohn, indeed, too frequently seems to 
assume — any proof of a genetic relationship. Again, I would 
beg to say that I put forward the foregoing opinions merely 
as those which have forced themselves on myself, and I trust 
I may not be thought to have expressed them too dogmati- 
cally or too confidently. 

What, then, is Palmoglma macrococea (Kiitz.), as to the 
identity of which Alexander Braun expressed so much 
doubt ? I certainly should consider that the plant figured 
by him f is not the species in question. The former, un- 
doubtedly Braun's plant — for De Bary tells us he identified 
it from the fresh and authentic specimens — ^has been since 
described by the latter as Mesotanium Braunii. If this were 
Kiitzing's macrococea, I wonder how he could omit to notice 
the striking *' chlorophyll-plate." M. Braunii diflfers from 
Palmoglma macrococea (Kiitz.) so far as Kutzing's descrip- 
tions and figures permit us of judging, in its larger size, 
shorter length in proportion to its width, and its more 
broadly rounded extremities, and, if I be right in my identi- 
fication of these plants, in several other more positive and 
decisive characters, although to the accustomed eye these ex- 
ternal marks will distinguish sufficiently readily, at least, our 
Dublin forms. I do not think that P. ^m^acrococca, as Braun 
supposes, is the same thing as Coccochloris BrMssonii 

* ItzigsohD, 'Skizzen zu einer LebensgescJuchte Ae^Hafaksifhon Braunii* 
p. 295. Weber> Bonn, 
f Log. cit., pL i and il. 
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(Thwaites). According to Kutzing, in the former the cells 
are oblong-cylindrical, not, as in the latter, sub-spherical or 
rotundato-elliptic. I before indicated that the latter (C 
BrSbissoniif Thwaitcs) appears to me far more likely to be 
the same plant as Trichodictyon mpestre (Kiitz.) = Cylindro- 
cyUis crassa (De Bary). 

P, macrococca is not the state figured by Hicks of his 
lichen-gonidia ; for in the former the cells ai'C oblong-cylin- 
drical, not ovate, setting aside the fact that the latter is 
nothing but what may be called a homomorphic representa- 
tive of that which I am as yet forced to regard as a tnip 
species* 

I feel satisfied that P. macrococca is not the plant so named 
by Grunow,* of which that writer describes *' the cell-con- 
tents, in certain cases, as exactly like those of Zygnema 
cruciatim, or Desmidium ;" also that a " nucleus, and in each 
cell-half a starch- vesicle, were to be observed/' Moreover, 
we must infer from the context that his plant occurred sub- 
merged in water. These characters combine in indicating 
that it was not a Mesotsenium, but a Cylindrocystis, which 
Grunow must have had under observation — ^possibly C. Bre- 
bissonii ; but we are without any figure to assist in this de-^ 
termination. Now, I think there can be no doubt but that 
PalmoglcBa macrococca is at all events a Mesotsenium, and 
not a Cylindrocystis; for those known Palmogloea- forms 
which actually appertain to Cylindrocystis can be best iden- 
tified with forms separately described under other names by 
Kutzing. 

Since this paper was read I have obtained Rabenhoret's 
lately published 'Cryptogamic Flora of Saxony' (and adja- 
cent countries). Now, I have here again to remark, with 
every deference, that I cannot concur in considering the 
flBnt figured by this author as truly P. macrococca (Kiitz.) .f 
Rabenhorst's figure certainly appears to represent the form 
named Mesotanium violascena by De Bary, and, if it really 
represented the species it is called (P. macrococca), De Bary 
would appear to be right in supposing their actual identity. 
But surely it will be admitted that the narrow cylindrical 
plant represented by Kutzing is quite a difierent thing from 
this stout, broadly elliptic form ? Yet Rabenhorst describes 
P. violascens separately, J and considers the former (P. 

* * Verliandlungcii dcr k. k. zoologiscli-botanischcn GesellscliafL in Wien,' 
1858, p. 489. Grunow, *Die Dcsmidiacccn und Pediastreeii einiger oster- 
reichischen Moore.* 

t * Kryptogamen-FIora von Saclisen,' Ac, 150. 

t Op. cit., p. 107. 
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macrococca) equivalent to M, Braunii (De Bary) ; but if the 
figures given by Rabeuhorst be compared with those of M, 
Bravnii given by De Bary, it will be seen that the former 
represent a broadly elliptic, the latter a cylindrical, form. 
Indeed, I consider that RabenhorsVs figures said to repre- 
sent " P. macrococca ^' seem actually to be copied from De 
Bary's figures.of M. violascena. As to Rabenhorst's descrip- 
tion of " P. macrococca" an objection to be made to it seems 
to be that it is not sufficiently in detail, as the characters 
given would as well apply to two or three apparently distinct 
species ; nor do the characters agree with the figures (seeing 
that they represent violascens) . And as to the validity of 
their distinctions, I would beg observers to suspend their 
judgment, at least until c^ireful examination be made of the 
fresh specimens. In regard to the generic characters given 
by Rabenhorst for Palmogloea, they are intended to include 
only, and to be restricted to, the forms appertaining to Meso- 
taenium (Nag.), while Cylindrocystis (Menegh.) i3 included 
in Penium (Breb.) . But, as I have before pointed o\it, Cylin- 
drocystis seems sufficiently well characterised as a distinct 
genus. The statement as to the constant incorporation of 
cell- wall and -contents in the act of conjugation must be modi- 
fied as regards Mesotaenium, as will be seen by the descrip- 
tion in this paper. 

Of the three species of Mesotaenium described by De Bary, 
I have above indicated that I believe the P. macrococca 
could not have been Mesottenium Braunii (De Bary). The 
narrow-cylindrical cells with rounded ends seem quite to 
separate it from the broadly elliptic form, gradually diminish- 
ing towards both ends, of M. violascens (De Bary). 

I believe, then, it is more probable with M. cfdamydos- 
porum (De Bary) of properly described species, that the 
identity of P. macrococca exists. 

It is indeed to be regretted that in endeavouring to settle 
the identity of the plant in question, from the insufficiency 
of Kiitzing^s description, we have little else to go upon but 
the external outline; yet the genus being known, I must 
hold to the opinion that this is by no means unimportant, 
and there can be no doubt but that the genus here is Meso- 
taenium. After some search in our Dublin and Wicklow 
hills, I have succeeded in finding, and pretty certainly iden- 
tifying by De Bary's description, his three species of that 
genus; and in my opinion M, chlamydosporum is the only 
one which suits Riitzing's (indeed but vague) description of 
the debated plant. They are both cylindncal, with rounded 
ends, and coincide pretty nearly in the measurements, and 
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are common^ whilst the gelatinous mass is rather firm — ^thus 
agreeing with Kiitzing^s character in that regard^ upon which 
he lays so much importance. His Palm, protttberans and 
Palm, macrococca are much smaller plants. I believe I have 
found here one or both, but I have not as yet been at all able 
to satisfy myself as to their actual nature. It seems proba- 
ble that the Coccochloris protuberana (Spreng., Hass.) may 
be identical with P. macrococca. 

But here any further power of comparison of Kiitzing's 
and Braun^s plants ceases, owing to the meagre description of 
the former. As to the possible identity of any other of 
Kiitsing's forms with P. macrococca or others, I have here- 
inbefore ventured to express a conjecture. 

But the plant I identify as M. chlamydodporum (De Bary), 
or which, perhaps, I believe I might possibly be more correct 
in assuming as a variety thereof, I had at first thought to be 
a distinct species, and so, indeed, it may possibly still prove to 
be; and I had, when this paper was read, drawn up a descrip« 
tion of it as such; but if I err in modifying my former opinion^ 
it is at least an error on the right side. I shall, however, 
endeavour to put forward a general description of the plant 
which occurs here, reserving an allusion to the points in 
which it differs from De Bary^s, until after a brief reference 
to the generally received views as to the affinities of the 
genus. 

Mesotjsnium chlamydospobum (De Bary). Var. /3. 

General description. — ^Mass light green, gelatinous, rather 
firm ; cells oblong, cylindrical, ends broadly rounded ; chloro- 
phyll-plate in edge view usually axile, narrow, fusiform, 
^pointed at the ends, which do not reach the extremities of 
the cells, after division blunt at the ends towards the septum 
dividing the mother-cell ; nucleus, when to be seen, forming 
a small rounded body, lying upon one of the front surfaces of 
the plate ^ granular contents very dense and abundant, often 
preventing the view of the chlorophyll-plate, which is there- 
fore very rarely discernible in front view. /Conjugation 
effected by the extension and protrusion of the entire con- 
tents, which touch and incorporate at any point, the parent 
cells uniting in many varieties of position, the original cell- 
membrane of each being thrown off, in its almost original 
form, each half often bent at an angle, as if due to a separa* 
tion at a suture .^^ Zygospore, at first shapeless or irregular, 
assuming finally an ovate or elliptic outline, and becoming 
surrounded by 91, comparatively thin, sharply defined mucoua 
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envelope; the cell-contents^^yery dense and coarsely granular^ 
the latter ultimately becoming considerably retracted from 
the outer wall and) surrounded by an inner^ finally yellowish 
or brownish coat^ forming the actual spore^ which presents to 
view a four-^ five-^ or six-sided, or a somewhat circular outline, 
sometimes somewhat flattened at certain sides, slightly en- 
larged or thickened at the angles,(and often presenting on 
the general surface a slightly undulate or somewhat granular 
appearance, due to the presence of little superficial promi- 
nences. When showing four sides, I presume the inner spore 
may be of a cubical or prismatic figure, and when five- or six- 
sided, irregularly polygonal, but it appears sometimes of an 
irregularly rounded, very indefinite form. I have not seen, 
owever, a triangular form. 

Measurementa, — Length of cell^ -^Jj^ to -^ ; breadth of 
cell, -stVo ; length of zygospore, ts^ to -5+^ ; breadth, ^tW 
to -g-fs- of an inch. 

Plate I, fig. 1, cell in which the chlorophyll-plate cannot 
be seen ; either the remaining contents are too dense, or the 
edge view of the plate is not towards the observer. Fig. 3 
shows edge view of chlorophyll-plate, with nucleus (?), Figs. 
3, 4, accidental forms and positions of the chlorophyll-plate. 
Fig. 5, cell about to divide; the chlorophyll-plate divided; 
its inner ends bluntly rounded. Fig. 6, the cell divided. 
Fig. 7, two cells about to conjugate. Fig. 8, two such cells 
in contact, the parent-coats slipping off. I^. 9 to 13, various 
degrees of advancement of conjugation. Fig, 14, zygospore 
formed, with mucous investment. Figs. 15 to 19, various 
mature zygospores. 

Now, as regards the position of the genus to which this 
plant belongs, inasmuch as the mode in which the reproduc- 
tive process is carried out in any organism is always — and 
doubtless rightly — ^regarded as of more importance than 
v^etative structure in deciding affinity, the fact that in these 
forms reproduction is by conjugation most strongly points to 
a close relationship with the Desmidiace» and with the 
Zygnemacese; and in this genus the process is essentially 
that which characterises those families. On the other hand, 
the gelatinous nature indicates considerable affinity with the 
Pabnellaceae; but, with the exception of Palmoglo&a, 1 am 
not aware of conjugation having been found in any other genus 
of that family, though zoospores occur in some, while in 
regard to others Professor Kiitzing^s * and Dr. Hicks' inte- 

* Kutzing's "DieUmwandlungniedererAlgenformen iq hohere/ &c., pub- 
lished in 'Natuurknndige Verhandelingen van de hollandsche Maatschnppij 
der AVetenwhappen an Haarlem/ 18il. 
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refiting observations render their truly autonomous character 
doubtful^ although I fancy each has been perhaps too hasty 
and too comprehensive in his generalisations. 

Clearly this genus and Cylindrocystis are very closely 
related^rand to whatever group one belongs so does the other. 
By Nageli the genus Mesotsenium is placed with the Des<- 
midiaceee, and by De Bary both those genera are classed in 
that family. By the latter writer the Conjugatse are divided 
into three* fitmilies — Mesocarpese, Zygnemese, and DesmidieaB 
— ^their distinctions drawn from the mode as to special details 
of the formation of the zygospore and of the development of 
the young plants originating therefrom^ distinctions I need 
not more than allude to here. The distinctions based upon 
the fact as to whether all the daughter-cells originating from 
the germ- cell are again capable of self- division, or whether 
one of the daughter-cells remains as a '^ root-cell '* incapable 
of further self-division — the former characterising the Des- 
midieae, the latter the Zygnemaceee — De Bary considers the 
only decided pervading features absolutely separating these 
two families. Mesocarpese are distinguished from both by 
peculiarities in the formation of the zygospore itself. Suffice 
it that the genera in question, as indicated by that author's 
original researches, in the mode of development, seem to 
accord with the characters in that regard as specially apper- 
taining to the Desmidiacese. 

There is a character, however, which seems to pervade the 
family Desmidiaceae, and is certainly demonstrable in every 
undoubted member of the group. I allude to the well-known 
fact that the vegetative increase of a cell, or "frond,'' is 
effected by the formation of two new half- cells, which become 
interposed between the older, so that the two newly produced 
cells consist each of a new and old half-cell. Of course a 
figured outline cannot be assumed as an essential, though it 
is very frequent, and affords classificatory characters. 

Is there any evidence of such a mode of cell-increase 
in Mesotsenium? 1 fancy there is. I refer to fig. 6, in 
which the chlorophyll-plate is divided, and a division of the 
cell itself is taking place. Then the two portions of the 
chlorophyll-plate appertaining one to each daughter-cell, in 
place of presenting in side^ i,e. edge view, the somewhat Aisi- 
form figure, pointed at both ends, which is seen in a fully 
grown cell, now show the end near the septum which halves 
the mother-cell to be bluntly rounded. I conclude, therefore, 
that its recovery of the fusiform and pointed outline at the 
blunt ends may be due to a new growth onwards in that 
direction, therefore accompanied by the growth of a new half- 
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cell, the older halves of each remaining unchanged* But I 
imagine the probability of a new half to the chlorophyll-plate 
being formed in continuation of an old one is strengtheneid by 
the fact that in dividing cells, when discernible, the corpuscle 
therein imbedded is found near the end towards the septum, 
and in fully grown cells at the middle. I therefore suppose 
it must be inferred that this change of position of the im- 
bedded corpuscle is not due to any inherent movement of its 
own, but to an elongation of plate and cell at the end nearest 
to which it at first lies, or that at which division has only 
recently taken place. A similar argument I before applied as 
some proof of the Desmidian nature of my LepiocysHnema 
Kinahani,^ Again, I have stated that in our present plant 
(figs. 9 to 14), in the act of conjugation, a shedding of the 
parent cell-wall takes place, accompanied by a splitting, as it 
were, through a suture, indicating, as in the Desmidiacese, 
the point of union of the half-cells. It may be worth noting, 
too, that in Mesoianium chlamydosporum the free inner spore, 
finally formed within the zygospore, seems to find a parallel 
in the similar occurrence in Tetmemorus Imvis, All these 
characters point strbngly to the Desmidiacese. 

But on the other hand, Mesotanium Braunii and M. vio» 
lascens (De Bary) seem to conjugate by complete participation 
of the parent-cell-membranes in the act; cases, too, in the 
present plant are not rare in which the parent-membrane 
cannot be detected, but it must, in such cases, have become 
either lost or dissolved. Al. Braun f seems to consider that 
the genus Palmogloea (Kiitz.) is more Palmellacean than 
Desmidian, bat thinks that the greatest distinction between 
Cylindrocystis and Penium is the participation in the former 
of the outer cell-membrane in the act of conjugation. But 
our plant presents an example of a '^ Palmogloea " in which 
the cell-membrane does not co-operate in the conjugative 
act. 

But, except that they are Conjugatae, exhibiting, according 
to De Bary's researches, the character, dwelt on by him, of 
capability of self-division in all the daughter-cells originating 
from the zygospore, I do not exactly see that the species of 
" Palmogloea " which fall under Cylindrocystis rank them- 
selves under the Desmidiacew with the same amount of pro- 
bability as regards the mode of growth alluded to. In other 
words, I do not see that the same supposed evidence can be 
so readily drawn from internal sources as in Mesotaenium of 
the addition of two new half-cells between the old ones in 

* * Natural History Review,' O. S., vol. v, p. 243. 
f Op. cit. (Englisu translation), p. 135. 
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vegetative pt>wth. It might be assumed^ indeed^ in Cylin" 
drocystis BrSbUsoniiy as cell-division is preceded by a division 
of the central corpuscles belonging to each half of the parent- 
cell; which noW; therefore^ contains four such^ each equal in 
size to each of the two former^ and as those nearer the ends 
seem to occupy the same relative position in respect of, and 
distance from, the ends, as the original ones did at first — ^in 
factj apparently precisely the same situation — that the new 
space provided for the accommodation of the two inner cor- 
puscles is due to the addition at the centre of an extension of 
the cell-waUj which, after divisision, forms the new half-cells. 
But the centra] pale space is present throughout, and the 
division of the corpuscles is preceded by their elongation, the 
whole in the direction of the axis of the cell, as if this might 
L be due to a gradual external extension all over of both cor* 

' puBcles and external wall. Indeed, in C, crassa (De Bary), 

which, aa hereinbefore spoken of, occasionally presents its 
young recently divided cells elongating in a direction at right 
angles to the longitudinal axis of the mother-cell, there 
apparently takes place an elongation equally at both ends of 
the nascent cells. Moreover, in this genus the parent-cells 
seem to incorporate during conjugation, and do not split as if 
at a suture, the zygospore finally free within the cavity formed 
by the parent cells. But, again, the plants themselves seem 
to have considerable affinity to the genus Penium (Br^b.) ; but, 
as it seems to me, as Spirotsenia, Mesotsenium, and Cylindro- 
cvstis, as I have above endeavoured to point out, are dis- 
tinguished from each other by their internal structure, so I 
believe is Penium distinguished from those by its internal 
structure. In Penium the granular contents form an axile 
mass, sending out all round in some species more or less 
irregularly divided, or in other species quite uninterrupted, 
plates to the cell-wall, which appear outwardly as more or 
less interrupted, or irregular, or tolerably uniform longitudinal 
bands, in end view radiate ; but in these and other respects, 
as regards the species, characteristitally disposed, and of 
course often containing starch-granules, or ''chlorophyll- 
vesicles.'' This is briefly the character distinguishing this 
from the three other genera we have been considering. It is 
undoubtedly Dismidian. Although Spirotaenia has always 
also been so considered, as already said, conjugation has not 
been seen in it. 

Such then is, so far as I can see, and as briefli^ as I can 
put it, the state of the case as regards the position of the 
Palmogloean species. Whether they be regarded as Desmi- 
dians, or as connecting that family with the Palmellacese, or 
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what place amongst the algce near them they may be even- 
tually thought to hold^ they appear to me^ at leasts very well 
distinguished as genera and species. 

Reverting now to the description of our plant.given above^ 
I would just compare it with that of De Bary's M. chlamydo" 
sporum. It will be seen that our plant disagrees with that 
alluded to, in that it seems to possess a more dense and more 
coarsely granular endochrome — ^that during division the 
parent-membrane does not seem to be cast off as a free pelli. 
cle^ cap-like, from the ends of the old cells — that the zygo- 
spore is ovate, not quadrate — ^that it becomes surrounded by 
a definitely boundea mucous investment, and that, prelimi- 
nary to the process of conjugation, the parent-cell-membrane 
is cast off (figs. 8 to 14). On the other hand, it agrees in 
the general form and dimensions of the cell, which in both 
are cylindrical with rounded ends, in the form of the chloro* 
phyll-plate, and in the ultimate contraction] of the contents 
of the zygospore within the primary external coat, and the 
formation of a new one of an angular figure closely investing 
the inner actual spore (figs. 15 to 19). This latter process 
does not take place for some time after conjugation and the 
formation of the external coat ; hence I at first rather too 
hastily assumed that it did not occur in our plant. How- 
ever, I have met with numerous specimens presenting this 
character, which is, perhaps, sufficient to establish the specific 
identity of the plants in question. This plant, then, seems 
to be most likely the Palmoglcea macrococca (Kiitz.). 

Perhaps it may not be unworthy mentioning, in case these 
forms may occupy the attention of observers elsewhere, that 
the only character which occasions doubt to myself as to the 
identity of the plant which occura here, and which I conceive 
to be M. Braunii (De Bary), Braun's plant referred to in his 
' Rejuvenescence * is that of the colour of the mass. De 
Bary describes it as dark green, and he afterwards speaks of 
the special definitely bounded gelatinous investments of the 
cells present before the whole mass becomes seemingly con- 
fluent into a homogeneous mucus, as being of an intense, 
often dark, gray-violet colour. Now, my plant is of a red- 
dish-brownish hue in the mass, somewhat like that of an in- 
fusion of tea, but deeper and richer; the tint is deeper at 
the outside of the mass, and the colour is due to that of the 
gelatinous matter, and not to the cells themselves ; but the 
form, structure, and appearance of the latter, under the 
microscope, seem, so far as I can judge, entirely to coincide 
with De Bary's figures and descriptions of his M. Braunii. 

1 now proceed to describe, as best I can, a form I consider 
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a new and distinct species, though without tlic conjugative 
state, but whicli presented to me a very remarkable condition 
not before noticed in this genus. But although thus appa- 
rently rare, I cannot suppose it confined to the following 
form — in other words, I would not describe it as distinct on 
that account. I shall defer an account of the condition 
alluded to the general description of the species. 



Mbsotjenium miripicum (raihi, sp. nov.). 

Specific characters. — Cells broadly elliptic; chlorophyll- 
plate in edge view very narrow, often curved. 
" Habitat. — Like the former, wet rocks, but very rare. 
, Locality. — Between Loughs Lugg^law (or.Tay) and Dan^ 
near Ballinrush. 

General description. — Mass pale ycUowish-green, gelati- 
* nous ; cells broadly elliptic ; chlorophyll-plate in edge view 
very narrow, excentric, not rapidly attenuated to the extre- 
mities, which are not acute, and do not quite touch the cell- 
wall, often curved ; endochrome dense. 

I have observed the cell-contents bounded by the " pri- 
mordial utricle^' escape from the parent-cell without conju- 
gation, through a lateral or terminal or intermediately dis- 
posed opening, effected by the raising up and often separation 
of a lid or valve-like portion of the parent-cell-membrane 
(figs. 22 to 31). During this operation the contents are 
often much constricted, by reason of the narrow orifice 
through which the mass makes an exit. After emergeucc it 
becomes rounded, and the contents of this resting-spore-likc 
body (figs. 24, 25), which do not conjugate or combine with 
any other, become of a reddish-brown hue, with a dark cor- 

Euscle in the centre. The empty parent-cell-mcmbranc lies 
ard by, the lid-like structure sometimes apparently still 
adherent by one point — sometimes wholly detached, and 
lying about in various positions, or lost altogether (figs. J^2 
to 81). 

What may be the fate of these resting-spore-like bodies I 
cannot say; but to my mind they form an additional reason 
for dissenting from Hicks' conclusion, already referred to, 
that " Palmogloea-forms '' are any condition of developing 
gonidia of lichens. Somewhat similar spore-like bodies are 
sometimes formed in Zygnema — one such from the entire 
cell-contents of one cell — and they escape from the parent- 
cell through a lateral opening into the surrounding water ; 
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but I have not obsenred iu Zygnema that the opening by 
which they escape is produced by their raising up a portion 
of the oell-membrane as a lid or valye-hke structure^ which 
forms so remarkable a feature in this Mesotasnium. Similar 
''resting cells/' not resulting from conjugation^ are described 
by De Bary in a Zygnema,^ distinguishable from the 
^' spores '^ by their more cylindrical figure^ and which germi- 
nate into young plants. But in this Mesotienium this '' lid " 
does not form a specially formed cap (so to speak), like that, 
for instance, in some species of Chytridium (Braun), there 
for the exit of zoospores, but seems to be merely a small 
portioii of the cell-membrane pushed up from within at any 
point. This ''lid/' however, is of a somewhat sharply de- 
fined outline, and of a rounded figure, as it were cut out, 
and not produced by a rough bursting or tearing; and yet 
there can be no suture, the line of separation taking place in 
the most varied directions and positions, between transverse, 
oblique, and vertical. It is well known that somewhat simi- 
lar spore-like bodies are formed by the individualization of 
the whole or a portion of the cell-contents in some Desmids, 
in Spirogyra (here beset with spine-like extensions), &c., but 
thev do not seem to have been noticed as yet as being even- 
tual Iv set free; and if they are so, it must be by the breakhig 
up of the original cells, for no special opening seems to occur, 
if, indeed, those alluded to be not possibly really internal 
parasitic growths. Therefore, so far as 1 know, the only 
apparent parallel for the curious phenomenon in this plant is 
the probably similar bodies which occur in Zygnema just 
alluded to. But they are possibly structures of an analogous 
nature. 

I do not at all suppose that the apertures here left by the 
raising off of the lid-like portions of the cell- wall are by any 
means to be regarded as for the purpose of admission of sper- 
matozoids — that is, these spore-like bodies have no resem- 
blance to the germ-cell (oospore or Befruchtungskugel, Pring- 
sheim) of (Edogonium. Nothing of the sort was apparentj 
nor is it to be* looked for or expected. The true generative 
act, as I regard it^ is found in these species in that of cw^r 
gation. 

Meantrements. — Length of cell, -^^ig- to riri breadth, nVu 
to TiWi diameter of spore-like body averages about tb^it of 
an inch. 

• Fig. 20, cell showing edge view of chlorophyll-plate ; 
figs. 21, 22, 23, cell-contents emerging; figs. 24, 26, cell- 
contents emerged^ and balled together into a spore-like 

Op. cit., p. 10, t. viii, 13. 
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body, of a reddish colour ; figs. 26 to 81> variotiB empty cell- 
membranes^ shoving the valve or lid-Uke portion detached. 

Affinities and differencei. — This is the only species I am 
acquainted with which reaches the sise of M. Brauniiy but it 
differs from that in the pale colour of the mass^ in the 
broadly elliptic, not cylindrical cells, in the much narrower 
chlorophyll-plate in edge view, in this not being proportion- 
ately so much expanded at the ends or at the middle, in its 
not reaching the extremities of the cells, and in its being 
more frequently eccentric and somewhat curved. It more 
resembles M, violascens in figure ; but it is of larger sise and 
different colour, the chlorophyll-plate in edge view is nar- 
rower and more pointed, the cells are not so broadly rounded 
at the ends, the endoohrome is less dense, but more scattered, 
and the parietal layer not so well marked. It is distinguished 
from M, chlamydaeparuin by its elliptic, not cylindrical, out- 
line, by its greater width in proportion to its length, by its 
not shedding its coat during division. Its elliptic, not cylin- 
drical, figure, and densely gelatinous habit, separate it from 
Jkf. Bndlickerianum (N&g.). I do not set any distinctive 
value on the remarkable phenomenon of the extrusion of the 
eell-oontents through a valvular opening, as I conceive, 
whatever it portend, there may be nothing to prevent a simi- 
lar occurence in any other species. 

While I have to apologise for the discursive tendency and 
rather irregular arrangement of this paper, I am, at the same 
time, indeed, well aware that there is far more in it that is 
not new than that is so, and that the former has already been 
much better laid down by De^ Bary than I could ever hope or 
pretend to do ; but the former was necessary to illustrate 
and elucidate the latter, and I know of no English work in 
which, as I imagine, these plants are properly described. 
Therefore I consider that the little that is new in these re- 
marks will not be without its value as a contribution, small 
though it be, towards an eventually more correct acquaint- 
anoe with these humble and obscure organisms, occupying 
so lowly a comer in the great domain of the vegetable 
kingdom. 
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Transactions of the lAnnean Society. 

In the last Part of the ' Linnean Transactions *^ are several 
papers of considerable interest to the microscopical observer. 

I. The first paper in the Part is one by A. Hancock and 
the Rev. Al. M. Norman^ * On Splanchnotrophus, an unde- 
•cribed Genus of Crustaoeaj parasitic in Nudibranchiate 
MoUusca.' 

In their ' M onoffraph of the British Nudibranchiate Mol- 
lusca/ Messrs. Alder and Hancock noticed three or four 
forms of Entomostraca found infesting the Nudibranchs; 
but partly from want of sufficient materials at the time and 
for other reasons the subject of these parasites was not pur- 
sued. Having recently^ however^ obtained a fresh supply of 
specimens of -two of the forms^ Mr. Hancock and Mr. Norman 
proceed to give as complete a description of them as they are 
able from the limited number of specimens at their com- 
mand. 

Some of these parasitic Crustacea^ one species of which is 
figured in the above monograph, in PI. XLV, fig. 10, and 
which was taken in Antiopa cristata, and referred to the 
genus ErgaeiluSy though subsequently constituted by Leydig 
into a distinct genus Doridicola, are active little beings, 
'* which flit about from place to place on the surface of the 
infested animals, or anchor themselves by their long pre- 
hensile antennse amidst the gills of Doris, or the papillae of 
Eolis." 

But the subjects of the present paper are not these agile, 
sprightly forms, but certain ill-formed and monstrous-look- 
ing creatures, which live constantly attached to one place, 
and are almost motionless. 

''Two species of these curious animals have occurred. 

• Vol. xxiv, Part 2. 1863. 
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Both are internal parasites^ lying buried within the visceral 
chamber of their victims. The minute^ caudal extremity, 
and the ovigerous sacs of the female, however, appear at the 
surface/' 

One species was obtained in Doris pilosa, from the coast 
of Devonshire, and has since also occurred in Idalia aspersa, 
taken on the west coast of Ireland. The other species has been 
found in Eolif rufibranchialis and Dota coronata, captured on 
the shores of Northumberland. The characters of the genus 
Splanchnotrophus are thus given : — 

Female. — Head and thorax either blended into a single 
segment, the thoracic portion of which is furnished on either 
side with unarticulated arm-like appendages or lobes, or the 
first part only of the thorax is united with the head, and the 
last Jart foAns a second but comparatively, miAute^seg- 
ment. In this case, however, all the thoracic appendages 
are attached to the first segment. First antennae minute 
and few jointed ,* second larger, in the form of prehensile 
hooks. Labrum large, overhanging the mandibles, which 
organs, together with the maxiUas and two pairs of foot-jaws, 
are minute and crowded round the mouth. Thoracic feet 
two pairs, minute, simple, or two-branched, terminating in 
hooks. Abdomen two-jointed, the last joint ending in two 
caudal appendages, which are furnished with one or two 
simple setae. Ovigerous sacs elliptical. 

Male. — Minute. Cephalothorax without lateral append- 
ages, and divided into four segments, the first of which bears 
the two pairs of thoracic feet. 

The genus belongs to the family Chondracanthidae, and 
its most remarkable characteristic, as pointed out by the 
authors, is the " degree of development of the thorax in the 
male.'' Posterior to the two pair of foot-jaws, and, like them, 
attached to the cephalothoracic segment, we find two pairs 
of feet, the representative appendt^es of two thoracic seg- 
ments; and posterior again to these, and between them and 
the first abdominal or genital segment, there are three dis- 
tinct segments; and these constitute, therefore, the third, 
fourth, and fifth of the thorax. We search in vain throughout 
the whole order of the Poecilopoda for an analogous instance 
of thoracic development. 

Two species are then described, viz. : — 

1. Splanchnotrophus gracilis. In Doris pUosa and Idalia 
aspersa; and 

2. S. brevipesj found in Doto coronata, and E. rvfiiran- 
chialis. 

Of the former species several females were obtained ; but 
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never more than one individual is found in the same '^ Nudi- 
branchy and this invariably occupies the same position^ rest- 
ing upon the under surface of the liver-mass, and embracing 
two thirds of it with its long attenuated lateral processes. 
The under surface of the parasite is pressed to the Uver ; the 
anterior extremity forward, and the posterior extending as 
far back as the region of the branchial circle ; here the two 
last segments of the body penetrate the skin of the Nudi- 
branch to which they are firmly attached/^ ^' It is a remark- 
able fact, that this penetration and an attachment always 
takes place within the branchial circle; and consequently, 
the ovigerous sacs must float amidst the plumes, and be 
always exposed to the constant flow of water brought thither 
by the branchial cilia. 

The males are more munerous and much smaller than the 
female, and generally several are associated with each 
female. '^ They always live immediately beneath the skin, 
either adhering to the viscera^' or '^ the female/' They are, 
curiously enough for an internal parasite, furnished with an 
eye; the reason for which is explained by the circumstance 
that, as they undoubtedly enjoy a limited degree of loco- 
motion, they might lose themselves among the viscera, in 
the interior part of the body, had they not an organ which, 
however low in organisation, yet suffices to guide them 
towards the surface, immediately beneath the skin, where 
the female resides permanently attached. The habits of 
S, brevipes appear to be very similar. 

Both spedes are '^ remarkable for their great size, in com- 
parison with the animals they infest. 8* gracilis is not very 
much shorter than the liver upon which it lies ;'' whilst 
8. brev^}es occupies nearly one third of the visceral cavity of 
D. coronata. The Nudibranchs, however, seem perfectly un- 
conscious of the presence of the insidious foe. 

II. The second paper is by Mr. Lubbock, being the first 
part of an ** Account of the Development of Chloeon [Ephe- 
mera) dimidiatumJ' This account is preceded by some 
"Introductory remarks with reference to the number and 
nature of the changes undergone by Insects in the course of 
development from the e^ upwards.'^ 

After referring to the ** opinion general among entomolo- 
gists, that we may observe four distinct periods of exist- 
ence in every insect, viz., those of the egg, the larva, the 
pupa, and the imago/* he observes that " these differences re- 
late only to what we see in insects after birth ; while if we 
are to treat the question in a philosophical manner, we must 
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examine the developmeut as a whole, from the oommenoe* 
meut of the changes in the egg up to the final completion of 
the animal, and not suffer ourselves to be misled by the cir- 
cumstance that insects do not all leave the egg in the same 
stage of embryonal development/^ 

After quitting the egg, the general opinion of entomolo- 
gists is, that the life may be divided into three periods, each 
marked by a change of skin and an alteration of form. 

Mr. Lubbock, however, wishes to show " that in several 
insects there is no such well-marked, threefold division; and 
that in Ephemeridse at least the young insect gradually 
attains its perfect condition through a series of more than 
twenty moultings, each accompanied by a slight change of 
form.^^ 

He then proceeds to cite instances already observed of ex- 
ceptional cases to the assumed uniformity, and says that we 
shall probably find that there are far more variations from it 
than most people are at present prepared to accept. 

Amongst the Coleoptera are cited the curious and compli- 
cated metamorphoses of Meloe and SitarUy described by 
Newport and by Fabre. Amongst the Diptera is noted the in- 
teresting case of '^ Pupipara'^ and Lonchoptera, In the 
Fhysapoda is noticed the case of Thrips, In the Homoptera 
he has satisfied himself of the existence of at least five well^ 
defined stages in Tifphoq^ba. Whilst in Aphii there are at 
any rate more than three. 

" It/' he says, ^^ we now attempt to ascertain the secondary 
laws which regulate the form under which any given family 
of insects is hatched, we shall find that the whole develop^ 
ment being, in a certain sense, in all cases the same, the 
rapidity with which the different organs are developed varies 
in different insects; and that the condition at birth depends 
partly on the group to which it belongs, but perhaps still 
more on the manner in which it is to live. 

^^ Thus those larvse which are internal parasites, whether 
in animals or plants, belong to the vermiform state ; and the 
same is the case with those which are intended to live in 
cells, and to depend on their parents for food. On the other 
hand, those larvae which are to burrow in wood have strong 
jaws and somewhat weak thoracic legs; those which are to 
feed on leaves have the thoracic legs more developed.^' 

A remarkable instance of this kind of adaptation of organi- 
sation to habits is seen in the case of Melo'(^ and Sitaris. 
among the Coleoptera. ^^ The insects of this group are at 
first active, hexapod larvae ; but having introduced themselves 
into the cells of H^mepoptera, they undergo a retrograde 
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metamorphosis^ lose their legs^ and emerge ^as grubs not 
altogether unlike those whose places they have usurped. 
When an insect is destined throughout life to exist in the^ 
same manner and to use the same food^ then it leaves the egg 
with the principal organs constituted jn the same manner as 
in the imago" 

Several apparent exceptions to this are cited, and a satis* 
factory explanation of most of them is afforded. 

Having thus described the degree of change which takes 
place after birth, the manner in which it is effected is next 
eonsidered, and shown in great measure to depend upon the 
eircumstance whether the organs undergoing change continue 
or not in a state of functional activity. It is rendered ob- 
vious that, in the former case, the changes must be slow and 
gradual, so as not to interfere too much with the performance 
of the fdnctions ; whilst in the latter they may be rapid, and 
accompanied with only one or two changes of skin, though 
necessarily accompanied with a period of quiescence. This 
is well exemplified in the instance of Lepidoptera, '^m which 
a month originally mandibulate is destined to become suc- 
torial. Any gradual change in such a case would be incon* 
venient or impossible ; the insect might starve in the mean- 
time. Here, therefore, it becomes desirable that the change 
should be rapid.'' 

III. On the Hairs of Careinas m4ima9. By W. C. 
M'Intosh. 

This communication is an elaborate account of the appear- 
ance and structure, as seen under the microscope, of the 
hairs, or, more properly speaking, hair-like appendages found 
on different parts of the surface, both external and internal, 
of the common shore-crab, and as such will be interesting to 
the mieroscopist; more so, in fact, to him than to the physi- 
ologist, for there is no attempt made, which is much to be 
regretted, to conjoin with the morphology some account of 
the physiological peculiarities which they doubtless possess, 
of these appendages. The tactile or sentient property pos- 
sessed at any rate by many of the hairs in the Crustacea has 
already, however, been the subject of various memoirs by M. 
Lavalle, Holland, Heeckel, and more especially of Mr. Camp- 
bell de Morgan, who has shown conclusively their intimate 
relation to the nervous system. 

Dr. M'Intosh appears to entertain doubts as to the audi- 
tory functions of the peculiar organ at the base of the internal 
antennsB, but in this we think there is now but little room 
for dilute. 
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IV. The fourth paper in this rich part of the ' Linnean 
Transactions ' is by Mr. H. C. Bastian, *^ On the Structure 
and Nature of the Dracunculua or Guinea- worm.'' 

Notwithstanding the numerous attempts that have been 
made to clear up the minute structure of the Guinea- worm^ 
some of the main points still remained in considerable obscu- 
rity. Mr. Baatian^ in the paper before us, goes far to remove 
this, and has added greatly to the knowledge we previously 
possessed respecting the conformation and probable nature 
of this the most important of human parasites. 

After a brief description of the well-known external cha- 
racters, we have an account of the minute structure of the in- 
teguments, in which the author differs a good deal from pre-* 
viotts writers on the integument of annelid animals. 

In the Guinea- worm, he says, the integuments are com- 
posed of a transparent, almost structureless chitinous sub- 
stance, arranged in a number of concentric lamellse, presenting 
peculiar linear markings. He denies the existence of any- 
thing like a corium, though, with something like a contradic- 
tion in terms, he regards the integument as ^^ composed of 
successive excreted epidermic layers.^' If there is no dermis, 
how can there be an epidermis ? His further description of 
the structure of the integument in the Guinea-worm and 
some other Nematoidea, as Ascaris lumbricoides and A. 
mysiaXi is too long for extract, but is well worthy of attention. 

With respect to the muscular system little is added to our 
previous knowledge, and what is said respecting the nervous 
system leaves it much where it. was. The '' water vascular 
system,^' he conceives, is represented by four equidistanti 
longitudinal vessels, which extend throughout the whole 
length of the body, situated, like the [supposed] nervous 
cords, in the midst of a pulpy substance beneath the peri- 
toneal membrane. These canals, he thinks, have been mis- 
taken by previous observers for nervous cords. 

The mature Guinea-worm, as is well known, is crammed 
full of embryos in all stages of development, and it has thence 
by some been regarded as a sexual kind of '^ nurse.'' It 
was also known, from the observations of Leblond and 
others, that the worm contained a slender intestinal tube, 
terminating according to some, in an anus, but accord- 
ing to others, with whom we fully agree, without any 
such outlet. Mr. Bastian has, for the first time, shown the 
true relations which subsist betweeen the embryogenous part 
of the body and this intestine. 

To all appearance the worm represents a simple tube filled 
with young, but Mr. Bastian has shown very satisfactorily 
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that the tube is not a simple one^ but that the interior is 
formed by an internal tube^ formed of a distended uterus i 
coequal in size with the calibre of the integuments throughout 
nearly the entire length of the vorm^ but terminating at 
either end in a slender prolongation^ which he regards as the 
ovaries. Like previous observers^ he has been unable to 
detect any external genital opening. He further shows that 
the slender intestinal tube runs down between the wall of 
this distended uterus and that of the body. 

He then goes on to describe the structure of the young 
Filarise^ and traces their development from the earliest stages. 
In these he has noticed two peculiar organs situated at the 
junction of the anterior three fifths with the posterior two 
fifths^ and which seem to have altogether escaped the notice 
of previous observers. They consist of two minute^ globular 
sacculi^ embedded in the substance of the body behind the 
anal openings and communicating with the exterior by 
narrow, short canals. Their nature is obscure, unless they 
represent the rudiment of a water-vascular system. 

Y. Our space will hardly allow us to do more than men* 
tion the title of a second communication from Mr. Lubbocky 
" On two Aquatic Hymenoptera, one of which uses its wings 
in Swimming.^' 

'' On one of the early days in August/' he says, '' I was 
enjoying myself by watching the animals in a basm of pond** 
water. It is customary to regard the inhabitants of fresh 
water as less beautiful and varied than those of the sea. But 
though our inland lakes and rivers can boast no sea- 
anemones, no star-fishes, Medusse, shrimps, nor sea-urchins, 
they are still full of beauty and variety. Without counting 
the rarer forms, almost every weedy pool contains specimens 
of Daphnia, Cyclops, DiaptamnSj and AseUus (and he might 
have added Branchipus), among Crustacea ; the Hydra among 
Polypes; the lovely green Vokox, and many other Alge, 
besides numerous Desmidise and Diatomacese; with insects 
almost innumerable. Besides the perfect insects, such as 
water-beetles, Notonecta, Nepa, and other Hemiptera, there 
are larvse of dragon-flies, beetles, Phryganeas and Ephemeras, 
the beautifully transparent larvee of Corethra, and many other 
species of Diptera. But though most of the great orders are 
more or less richly represented, no aquatic species of Hymen- 
optera or Orthoptera had till now been discovered.** * * 
• *' Oreat, therefore, was my astonishment on the occasion 
to which I allude, when I saw in the water a small. Hymen- 
opterous insect, evidently quite at its ease, and actually 
swimming by means of its wings. At first I could hardly 
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believe my eyes ; but having found several specimens, and 
shown them to some of my friends, there can be no doubt about 
the fact. Moreover, the same insect was again observed, within 
a week, by another entomologist, Mr. Duchess, of Stepney/' 
^ * * ^^ It is a curious coincidence that, after remaining 
so long unnoticed, this little insect should thus be found 
almost simultaneously by two independent observers.'' Mr. 
Walker at first considered the insect to be Polynema fuscipes, 
but though allied to that species, it is not identical with it, 
the male having twelve joints in the antennee instead of thir- 
teen. Though so completely aquatic in its habits as to be 
found almost always beneath the surface, it nevertheless re« 
quires to come to the surface at certain intervals to renew the 
air in its tracheae. It seems, however, capable of remaining 
immersed for at least twelve hours. 

It is uncertain whether P. natans can also use its wings in 
flight. They are at any rate not easily incited to do so. 

The insect, like the rest of the genus, is doubtless parasitic 
in the larval condition ; but nothing appears to be known of 
this part of its history, which therefore remains an interesting 
object of research. 

It is a very minute species and well fitted for microscopic 
observation — the female measuring 0*88 inch,' and the male 
0*42. They were observed in a muddy pond from the be- 
ginning of August to the end of September. 



Jdicro$cope Teachings. Descriptions of various O^eets ^ 
especial Interest and Beauty, adapted for Microscopic 
observations, ^c. By the Hon. Mrs. Ward. 8vo, pp. 
219. London : Oroombridge and Sons. 

The demand for popular works on the microscope must be 
enormous, to judge from the numbers in which they are 

E reduced; scarcely a year passes without a new, little or big 
ook on the microscope, or its new edition of an old and 
favourite author. And no wonder that it is so when we con* 
sider the enormous number of instruments yearly produced 
and sold. Every purchaser of a microscope, or nearly so, 
will want some instructions in its use, or some easily under^ 
stood information about the various objects he sees through it. 
Books co^sequently are produced to suit all tastes, from the 
scieAtifip enqi^irer to %k^ most superfieial observer, whp uses 
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the microscope simply for amusement. Among the numerous 
popular works on the subject, few have appeared more worthy 
of fayour by the latter and very numerous class than the 
present. 

In a short compass and in a few well chosen words, a con- 
siderable amount of information suited for beginners is 
conveyed on the mode of using the instrument itself, and of 
mounting the more common kind of objects. And the 
coloured illustrations, most if not all of which are stated to 
be by the hand of the authoress, are really excellent of their 
kind, and very we]l selected " to present,'^ as she says in the 
preface, ^^ these wonders successively to view in the manner of 
a panorama.^^ ^^ The utmost care,'' it is said, ^^ has been taken 
to make the work strictly accurate in its statements and exact 
in its pictorial representations of the objects described,'' and 
our inspection of the book enables us to say that this care has 
been well and successfully applied. We have observed few or 
no errors, but a considerable amount of useful and instructive 
information, conveyed in a lively and pleasing style. 



On the Preparation and Mounting of Microscopic Objects. 
By Thomas Davies. London : Hardwicke. 

" Much information," as the author remarks, '' concern- 
ing the preparation and mounting of microscopic objects, has 
been already published, but mostly as supplementary chapters 
only, in books written professedly upon the microscope. 
From this," he says, '^ it is evident that it is necessary to 
consult a number of works in order to obtain anything like 
a complete knowledge of the subject." His own pages, 
he says, " will be found to comprise all the most approved 
methods of mounting, together with the results of the 
author's experience, and that of many of his friends, in every 
department of microscopic manipulation ; and • as it is in- 
tended to assist the beginner as well as the advanced 
student, the very rudiments of the art have not been 
omitted." 

We will only observe, after carefully looking through Mr. 
Davies' work, that it appears to us a complete repertory of 
all that concerns the subject upon which it treats. The direc- 
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tions are given in a clear and precise manner^ and the mode 
of manipulation required for different dasaes of objects is 
judiciously stated. Upon the whole, we may say that it is 
the best and most complete work on the subject with which 
we are acquainted, and one that will be found extremely 
useful to aU engaged with the microscope. 



NOTES AND CORBESPONDBNCE. 



IMtotuiioiL on Spontaneouf a«iieration ftt fhe Frenoh Academy.-* 
We take for granted that our readers are aware of the present 
state of the controversy in France relative to the question of 
spontaneous generation. M. Poachet^ in his important work 
^ Heterogenic/ had replied to all the objections which the 
antagonists of spontaneous generation had previously made^ 
including those which were founded on the valuable researches 
of Schultze. Professor Wyman^ of Boston (U.S.)^ arrived 
independentlv at the same conclusions as M. Pouchet^ the 
p;eneral result of his experiments being that the boiled 
infusions of oi^anic matter made use of^ exposed only to air 
which had passed through tubes heated to redness^ or enclosed 
with air in hermetically sealed vessels^ and exposed to boiling 
water^ became the seat of infusorial life. M. Pasteur has 
long been the leading opponent of this theoiy; and whilst a 
series of experiments which he submitted to the Paris 
Academy of Sciences some time ago met many of the 
arffumentswhich Pouchet had brought forward^he furthermore 
stMcd that it was always possible to obtain, in a given 
locality, an appreciable but limited amount of atmospheric air 
not having undergone any sort of physical or chemical 
modification, and nevertheless entirely unfit to produce any 
alteration whatever in a liquid especially putrescible. MM. 
Pouchet, Joly, and Musset, in their desire to meet this objec* 
tion, ascended the gladeni of La Maladetta, near Rencluse, in 
the Pyrenees, taking with them a certain number of flasks 
each filled one third with an infusion of hay filtered and 
boiled for more than an hour. No air was contained in the 
flasks, and care was taken that they were hermetically closed. 
Four of them were filled with air on the surface of the 
glacier and four in a crevasse. The examination of four of 
the flasks three days' afterwards disclosed many specimens of 
Bacteria, Manas, Vibrio, Mucedinea, and Ammba. They 
state, however, in a note, that all the other retorts presented 
identical results. From this the three experimentalists 
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conclude that the air of Maladetta^ and^ in general^ the air of 
high mountains^ does not fulfil the conditions which M. 
Pasteur predicted of it. At a recent meeting of the Paris 
Academy M. Pasteur^ [in vindication of his original theory^ 
made the following remarks: — "The attentive reader will 
see that I do not make use in this discussiota. of the advantage 
which my opponents give me by not speaking of Mucedin(B 
and Infusoria in more than four of their eight flasks^ a 
circumstance which proves that the results which are stated 
to be contradictory to my own in reality confirm them ; and 
this remark would lead one to suppose that the four flasks 
alluded to contained neither Mucedinea nor Infusoria. 

At the meeting of the Academy on the 16th ult.^ a note 

was read from M. Joly^ stating that these four flasks did 

contain organic matter, and that, if no mention of the circum- 

^. . Ktances was made in the note presented to the Academy, it 

was simply a mistake of M. Musset, who prepared the paper. 
" M< Pasteur," continues M. Joly, " is entirely mistaken j he 
has judged ua without hearing us ; after having asked for 
information respecting the four flasks, he did not allow him- 
self time to receive an answer ; if he had waited(one day more, 
he would have been spared the contradiction we are forced 
to give him/' 

In announcing that M. Joly^s letter would be inserted in 
the GompteS'Rendus, M. Flourens said — " Several newspapers 
have reproached me with not giving my opinion on sponta- 
neous generation. As long as I had not formed an opinion I 
had nothing to say. My opinion is, however, now formed, and 
I will give it. M. Pasteur's experiments are decisive. What 
is necedsary for the production of animalcules if spontaneous 
generation be a fact ? Air and liquid susceptible of pu- 
trescence. But M. Pasteur puts air and liquids susceptiole 
of putrescence together, and nothing happens. There is no 
such thing as spontaneous generation. To doubt any longer 
is to misunderstand the question." 

M. de Quatrefages believed that, if the Academy were 
going to institute further experiments, it would be necessary 
that they should be carried on, not only in suitable localities, 
but in several places successively ; for it followed from ex- 
periments formerly undertaken by himself that germs or 
sporules are so abundant in the atmosphere that it might very 
well happen that a hundred or more vessels open in the same 
place might all become the seat of microscopic products. 

M. Henri Sainte-Claire Deville, who has repeated M. 
Pasteur's experiments before a numerous audience at his lec- 
tures on chemistry at the Sorbonne, and has always found 
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them perfectly exact, insisted on the necessity of following 
with absolute accuracy the directions given by M. Pasteuri 
directions which cannot be deviated from with impunity. 

M. Begnault entirely supported M. H. Sainte-Claire De- 
ville's remark ; he had seen in his countless experiments on 
the expansion of gas how, even in working with the mercury 
trough, it was difficult entirely to prevent the introduction of 
extraneous air ; the laisser alter with which M. Pouchet had 
carried out his first experiments had greatly astonished him. 

M. Pasteur reminded the Academy that he had formerly 
stated that the mercury trough was a receptacle of a multitude 
of germs which it caused to enter into all the bottles and 
tubes manipulated in it. 

M. Milne-Edwards begged that an important experiment 
which he had previously referred to might not be forgotten. 
A small capsule containing germs derived from the atmosphere A 

was floated on the surface df a liquid peculiarlv susceptible of 
putrescence, and the liquid, even after many days, remained 
completelv limpid and imaltered ; afterwards, on overturning 
the capsule, the liquid became impregnated in some way or 
other, and at the end of a few days it was seen to be filled 
with a multitude of organized products. 

M. Pasteur and other members took this opportunity of 
calling attention to the simpler and more decisive experiment 
•^^ a real eaperitnentum crucU — ^whioh consists in putting 
side by side two flask with necks drawn out to a point, and 
containing the same fermentable liquid, the open and slender 
neck of the one flasks remaining straight and vertical, whilst 
the slender and open neck of the other flask remained bent, 
with the opening downwards. The liquid of the first vessel 
was soon invaded by microscopic vegetation, although often, 
at least/ the liquid of the second vessel remained entirely 
unaltered. 

M. Pasteur had attended the meeting of the Academy for 
the purpose of exhibiting two flasks which he had filled with 
air on the Mer de Glace^ without the contents having been in 
any way affected. After the meeting he met his colleague, 
M. Fr6my, in the library, and the latter asked him what 
would happen if the neck of the vessel were broken. M, 
Pasteur did not hesitate to reply, that Mucedinea would soon 
make their appearance. The neck of one of the flasks was 
accordingly broken, and the flask itself placed in a corner of 
the library. When M. Fr^my and M. Pasteur returned 
eight hours later, the liquid, previously so clear, had lost its 
transparency, numerous living organisms were visible, and 
there was already a thin deposit of dead ones — thus brilliantly 
confirming the results of M. Pasteur's experiments. 
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We CQUclude our notice with an account of some experi* 
ments made by M. Fouchet with air collected on Mont Blanc 
by Dr. Kolb. Two vessels containing air^ obtained at a 
height of 4810 metres^ were opened under the surface of a 
decoction of common clover, which had been boiled for an 
hour, and was still at almost the boiling-point. The rising 
of the liquid in the vessels showed that they had been 
hermetically closed, the air which they contained having 
preserved all its rarefaction. After having recorked the 
flasks in the hot liquid, the necks were put into mercury 
heated for an hour to 160^. The third day the decoction, 
which occupied about a third of the vessels, became clouded, 
and it was evident that Infusoria had been produced. Viewed 
under the microscope, the decoction was found to be filled 
with living monads of a size intermediate between Montis lens 
|W and Monas corpuscuhun, with Spirillum, and with Bacterium. 

Some Amcdbm immobUes were also observed. A flask of air 
obtained on the summit of the Buet, at a height of 3166 
metres, and partly filled with the same liquid, gave abso- 
lutelv analogous results. In some centimetres of air 
obtamed on Monte Rosa, monads and vibrios have also been 
produced. These experiments on the air of Mont Blanc, and 
some other of the lugher peaks of the Alps, go to prove, as 
remarked by M. Fouchet, contrary to the assertion of M. 
Pasteur, that whatever be the place or height whence it is 
obtained, it is uniformly capable of producing living animal- 
cules. M. Fouchet remarks that, at all these considerable 
latitudes, the air is almost entirely deprived of organic 
corpuscles. The examination both of air and snow proves it. 
Neither ova nor spores can be discovered. Thus it would 
seem that the question concerning the high air is at present 
undecided. We need, however, scarcely remark that the 
eaperimentum cruds alluded to by M. Pasteur is the real 
point of the controversy, and one, moreover, which renders 
journeys to distant mountain ranges unnecessary. Can M. 
Pouchet reply to it ? It is simple— it requires no elaboration ; 
the comparative skill of the experimenter, therefore, need no 
longer be any element in the inquiry. It is here that 
M. Pouchet must silence M. Pasteur, or in his turn held his 
peace. — Reader, Dec. 12. 



Anatomy of HeUz a8pena.—In your numbers for January, 
1868, and October, 1861, 1 observed two excellent papers by 
Dr. Lawson on the anatomy of Umax maximus and Helta* 
aspersa. 
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Permit me to make a few observations on his interpretations 
of the generative organs of those animals. Having had occa- 
sion to dissect a specimen of Heluv aspersa, I was struck with 
the immense number of zoosperms to be found in the gland 
which Dr. Lawson caUs the ovary, and on further investiga- 
tions on other specimens, as weU as on Arion empiricorum 
and on specimens of the genera Limnseus and Planorbis, I 
find I can quite bear out the anatomy as given by Gegen- 
baur, as I have before me preparations of cseca of this gland, 
which show the zoosperms in situ in the centre, with ova in 
all stagcfs of development towards the periphery, but I can- 
not make out any double membrane as described by Meckel 
and Siebold. 

The presence of zoosperms in this gland is, I think, con- 
clusive as to its being a testicle as well as ovary, for they are 
too numerous to have come in accidentally, and their presence 
in cseca in which all the ova are too young to be impregnated 
show that they are not derived from some exterior source for 
that purpose, which is also very improbable on other grounds ; 
the duct is also stuffed full of zoosperms, and it seems strange 
that Cams should have taken them for cilise. 

Dr. Lawson thinks that the prostate is the testis ; but the 
fact that in the Planorbis the male duct separates from the 
uterus and, receiving the secretion of the prostAte in its 
course, goes on to join the sac of the male opening, shows 
that the prostate is simply an accessory oi^n. 

I shall be happy to show Dr. Lawson the preparations 
above referred to, and apologising for occupying your valuable 
space. — ^Alfbed Sanders^ M.R.C.S., F.L.S., 22, Beaufort 
Villas^ Brixton. 
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MlOSOSOOFIOAL BOOXXTT. 

J(¥MMfy 18^A, 1864. 
Ohablxs Bbookx, Esq.y Fre^iient^ in the Chftir* 

W. H. Hall, Esq., 18, Victoria Street, Hackney, and Henry 
Lee, Esq., The WaldronB, Croydon, were balloted for, and duly 
elected members of the Society. Mr. Gk)ddard read a paper '^ On 
an Improred Table for Mounting Objecte." Dr. Beale read a 
paper " On the White Corputcles of the Blood." 

The thanks of the meeting were returned to these gentlemen 
^r their communicationB. 

lOruaiy ICHh, ISM. 

AmnTAXi Manizre. 
Ohjlblib Bbooxb, Esq., JPruiddnt, in the Chait. 

The minutes of the preceding meeting were read and con^ 
flfmed. 

Reports from the Council, on the progress of the Society^ and 
from the Auditors of the Treasurer's accounts, were read. 

The Fresid^it deliyered an address relative to the proceedings 
of the Society, and also showing the progress of microscopiod 
science during the past year. 

Besolyed — ** That the reports now read be printed and circu- 
lated in the usual manner with the President's Address." 

J. M. Clabon, Esq., 4, St. George's Terrace, Regent's Park, 
John Frazer, junior, Esq., and James Howe, Esq., Foster Lane, 
were balloted for, and duly elected members of the Society. 

The Society then proceeded to ballot for Officers and Council, 
when the following gentlemen were declared duly elected for the 
year ensuing : 

As Prendent — Charles Brooke, Esq. 
Am Treasurer — C. J. H. Allen, Esq. 

Ibur Memhere of Oouneil : — ^Dr. Beale, James Glaisher, Esq., 
E. O. Lobb, Esq., S. C. Whitbread, Esq., 

In the place of— T. W. Burr, Esq., J. B. Mummery, Esq., 
B. "Warington, Esq., who retire in accordance with the regu- 
lations of the Society. • 
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Tei Oom&cil of the Miorosoopical Society of London, being 
desirous of extending as far as possible the study of Microscopiou 
Science, have determined to give their public approval, and grant 
a Quekett Medal, to that which shall be a^uoged, after careful 
comparison^ to be the best Microscope of each of the three fol- 
lowing classes. 

1. An EnroATzovAXi Miobobcopi to be sold for Thbei Oxmnui. 

2. A Student's Micboscopi „ Fm QunoAS. 
8. A STTTDEirT's BiirooTriii.B MiOBoscoPB „ Tek Otjcoiab. 

The Council consider that the talent and ingenuity of the In- 
strument makers should be restricted as little as possible in the 
specifications put forth ; and in fixing on the following conditions 
for each Instrument, they confine themselves to what they will 
consider absolutely necessary to allow Instruments to compete on 
their merits. 

1. The Three Guinea Educational must have good achromatic A 
low powers, which may be made to act in combiaation or sepa- ^ 
ratefy, to give a magnifying power randng from 40 to 120 
diameters. Fine a^ustment may be made by the draw tube : 

good optical performance will be i)referred to complezitjr of 
mechanism, but some means of inclining the Microscope wiU be 
desirable, 

2. The Five Guinea Student's Microscope to have good achro- 
matic powers, which may be made to act in combination or 
■eparately, ranging from 26 to 200 diameters. Two Eye-pieces, 
Bull's Eye Condenser, and Live Box ; Camera Ludda, or some 
other apparatus for di^wing. The stand to be capable of indi- 
nation. 

8. The Ten Guinea Student's Binocuhir to be capable of being 
used as a Uniocular Instrument, to have powers which may be 
made to act in combination or separately, ranging from 25 to 
aOO diameters. One pair of Eye-pieces, BuU's Eye Condensor* 
Live Box, and Lieberkuhn with dark stops, for the lower powers. 
The stand to be capable of inclination. 

They are also prenared to ofier a Certificate of BxoeUenee for a 
Hand Achromatic Microscope for fidd or dinicalpurposes. The 
Instrument, with a Live Box, to be supplied for One Guinea. 

Each Instrument to be fitted with the Sodety's screw, and with 
its apparatus to be packed in a case. 

l%e Council, in stating the foreffoing conditions to be neces- 
sary, without which Instruments w3l not be allowed to compete, 
do not wish to place any limit to the mechanism or to the appa- 
ratus suppUed with each; at the same time, in comparing the 
merits of the Instruments sent in, they will connder (;ood optical 

ferformance as the most essential point in determining which 
nstrument shall be selected for the Medal. 
The Instrument of each dass which obtains the Medal to re- 
main the property of the Sodety, to be available as a standard of 
comparison, oy which purchasers of corresponding instruments 
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may be enabled to test; them on application to the Curator of the 
Society. 

The instruments intended for competition to be sent in to 
King's College, Somerset House, addressed to the Council of the 
Microscopicad Society of London, on or before the Slst December, 
1864. The Council do not undertake to mmt a Medal or give a 
Testimonid in either of the classes, umess they consider the 
Instruments sent in to be worthy of their approyad. 

King's Colifige, S5th March, 1864. 



IIULL MiOAOSOOflCAL SOCUBTT. 

On Thureiday eyening a dress soir^, under the auspices of the 
above Society, took place in the Museum of the fioyal Institu- 
tion. About 250 ladies and gentlemen were present, and seldom 
has the cause of science in Hull been graced by so gay an assem- 
blage. Every provision was made by the members of the Society 
for the entertauiment and comfort of their guests. Upwarda of 
twenty microscopes, including several ''binoculars," occupied the 
tables, and among the objects exhibited were the following : — By 
Dr. Bell, microscopic shells and wing of butterfly {Morpha 
Menelaua) ; F. W. Casson, sections of fossil wood ; Sir H. Cooper, 
vegetable tissues; R. M» Craven, bones of the mastodon and 
iguanodon ; Hy. Gibson, acarus from the human face (Demodex 
foUieulorum), sporules or 'spawn of mushrooms, section of tooth 
of sawfish, tick of sow ; J. M. G-ibson, claws of spider, gastric 
teeth of cricket {gizzard^ ; B. Harrison, circulation of blood in a 
fish, living infusoria, water spider (Trombidium), diatom from 
guano (Aulacodiscus formosus), chambered shells (Foraminifera), 
pollen of mallow under binocular microscope ; B. Jacobs, crystal- 
lization of salts, crystallization of salts with polarized light ; Ber. 
H. "W. Kemp, spicula of sponge, spicula of Gorgonia; Dr. Kel- 
bume King, sections of coal ; J. Malam, micro-photographs ; S. 
Mosely, sections of spines of Echinus ; Dr. Munro, hyperstein, 
crystallized silver, scales of a fern, spines from a leaf (pomrized) ; 
Wm. Parker, micro-photograph £5 note, tongue of a fly ; J. D. 
Sollitt, microscopic writing (2nd chapter of St. John|in the 2000th 
part of an inch, the Lord's Prayer in the 2500th part of an inch), 
acarus of the wood-cutting bee (Zylocope), acarus of the hare. 
In the course of the evening the company adjourned to the Lec- 
ture Hall, where Sir H. Cooper offered a few explanatory remarks 
on the objects exhibited. To add to the pleasures of the evening, 
a miscellaneous selection of music was performed at intervals, 
several accomplished local amateurs being assisted by Eraulein 
Anna Eyserbeck and Fraulein Beichmann. The first mentioned of 
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these ladies song exquisitelj, and the latter also displayed ereat 
skill as a pianist ; and the applause which followed their perform- 
ances showed how highly their talent was appreciated hy, we 
should sa^, as critical an audience as it would be possible to oring 
together in Hull. We have only to add that, in addition to 
science and music, there was an ample supply of creature com- 
forts, and that at a timely hour terminatea one of the most de- 
lightful reunions the Hull Microscopical Society has oyer had. 



Wist £bst Njltvral Histobt, Micbosoopioal, Ajn> 

FHOTOaSAPHIC SOOIXTT. 

We haye but just receiyed the annual report of this useful 
and actiye association, containing the President's (F. Currey, 
Esq.) address and reports for the year 1863. The address con- 
sists mainly of notices of many of the "principal books and 
papers on natural history which haye recently appeared," and it 
forms an excellent summary, in yery brief compass, of most of the 
more important contributions to botany and zoology which haye 
been published within the last twelyemonth. 

K eyery society of this kind were fayoured with a similar address, 
associations of the kind would certainly become one of the most 
important means of distributing scientific knowledge throughout 
the communi^. Mr. Currey's example in this respect is one 
well worthy or being held up for imitation by all presidents of 
scientific societies. We much regret that the President's excel- 
lent address should be too long for our pages, but subjoin the 
" Beport of the Council '' upon the general state of the Society.' 



Bepcrt of the Oouneih 

The Council of the West Kent Natural History and Micro- 
scopical Society haye again the pleasure of conjmtulating the 
members upon the prosperity oi the Society. The number of 
members, which at the last annual meeting was 118, has increased 
to 132 ; 12 haying withdrawn, and 31 haymg been elected. 

Since the last general meeting the objects of the Society have 
been extended by an amalgamation witn the Blackheath Photo- 
graphic Society. The amiu^;amation has rendered it necessary to 
change the name of the Society, and the change proposed, as well 
as some slight modifications of the existing rules, wiU be sub- 
mitted for your approyal this eyening. 

The meetings of the past year have been well attended, and the 
following papers read : — 1. On the dimorphic condition of the 
genus Frimutaf by J. Jenner Weir, Esq. 2. On the blow-pipe 
or air-gun of Macoushie Indians, with some remarks on the 
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Wourali poison, by the Bev. J. 0*. Wood* 8. Oa a new, quick, 
dry colloaion process, by Arthur B. Marten, Esq. / 

One field meeting was held, devoted chiefly to Cryptogamic 
Botany, and to an inspection of the fossils of the dr ift p eriod, as 
shown in the excavations belonging to Mr. Basl^ White, near 
Erith, and in the collection of Flazman Spurrell, 

The annual soiree was unavoidably postponed until the month 
of November, and was then highly successful. More than sixty 
microBcopes were provided, ^1 belonging to members of the 
Society, and a variety of interesting objects, consisting of fossils, 
shells, ferns, alg®, insects, &c., were exhibited, besides a large 
collection of photographic (including stereographic) pietures. 
The room was decorated with choice plants, supplied by the 
liberality of John Penn, Esq. 

The Library has been much increased during the past year, the 

funds having been sufficient to enable the Council to devote a 

k considerable sum to this object, and it is hoped that before long 

^ the Society will possess a really valuable collection of standard 

works on subjects connected with natural history and photo* 
graphy. 

The additions to the Library consist of the following works :•*- 
Huxley's * Man's Place in Nature.' (Presented by L. M. Simon, 
Esq.) 'Photographic News,' 6 vols. 'Photographic Journal,' 
4 vols. ' Journal of the Photographic Society,' 4 vols. (Trans- 
ferred from the Blackheatb Photographic Society.) ' Microscopical 
Journal,' 1863. 'Popular Science Eeview,' 1868. 'Natural 
History Beview,' 1863. * The Microffraphits dictionary,' Bad* 
ham*s ' Esculent Funguses:' Lovell Neve's ' British Land and 
Freshwater Mollusks." Harvey's ' Phycologia Britannica,' 4 vpls. 
Johnston's ' History of British Zoophytes,' 2 vols. 

Besides the above, two volumes are due from the Bay Society, 
viz., Blackwall's ' British Spiders,' vol. ii, and Gunther ' On Lidian 
Beptiles,' both of which may shortly be expected. 

The auditors' report for the year 1868 shows the satisfactory 
condition of the Society's funds. 
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A few WoEDS on the Choice of a Microscope. 
By J. J. PlumeR; Esq^ M.A. 

There are^ perhaps^ few instruments of tHe present day 
in whicli theoretical perfection has been so nearly reached in 
its practical results as in the modem microscope. In say- 
ing this^ I am of course speaking of it in its most perfect 
form^ in which the highest optical skill is combined with the 
most consummate mechanical contrivance. A large number 
of works have been published on the microscope^* on its 
history and manner of using it, on its manufacture by our 
chief opticians, and lastly, on the countless variety of objects 
which nature and art present for its investigation.t Dr. 

* The following are amongst the principal standard works on the micro- 
scope and the wonders it reveals. — Dr. Carpenter, 'The Microscope and its 
Revelations/ third edition; Mr. Quekett, 'Treatise on the Microscope/ 
third edition; Quekett, 'Lectures on Histology/ 2 vols.; Hogg on 'The 
' Microscope, its history, construction, and application ;' Beale's * How to 
work with the Microscope ;* Scale's, 'The MicrosTOpe and its application 
to Clinical Medicine ' 
'Half-hours with 
' Seaside Studies 

'British Diatomacefle ;' Hassall's 'British Freshwater Alg»;' Hassall's 
* Microscopic Anatomy of the Human Body/ Wythe on the 'Microscope/ 
Griffith and Henfrey's ' Micrographic Dictionary y Woodward on ' Polarized 
Light ;* Dr. Lardner on the 'Microscope.* 

t Without giving a formal classified list of such objects, which would be 
misplaced here, let us select three classes merely of the most ordinary, each 
of which would stock a large cabinet, each of which has engaged the atten- 
tive studv of some of the principal naturalists of the day, and given birth 
to valuable publications concerning their habits and character.^ 1st. Insects, 
their heads, eyes, antenns, trunks, mouths, tongues, stings, wings, legs, feet, 
and breathing-organs; particularly the scales of beetles, butterflies, and 
moths. 2nd. The Manne AlgSB, those vast families of Seaweed, together 
with the infinite number of creatures living and fossil attached to them. 
3rd. The Pollen or Farina of every wild and cultivated flower or weed that the 
earth produces. See Dr. Hicks on *' The Eyes and Peculiar Organs of Sense 
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Carpenter's great work^ 'The Microscope and its Revela- 
tions/ is^ in fact^ a complete Cydopsedia of itself, in which 
the above subjects are most ably and folly discussed. The 
choice, therefore, of a microscope, about which so much has 
been, and we may safely add is being written, which has 
become so important an instrument in the hands of the 
medical student and physiologist, and which opens to the 
general observer the secrets of minute Nature with a clear- 
ness and ease till of late unexampled — the choice at the 
outset of the most efficient instrument that can be procured 
by the lover of microscopic research according to his means 
and requirements is a point of some consequence, and about 
which I propose now to say a few words. And in doing 
this, I am merely going to give my own experience in the 
matter, with such positive and direct advice as may help to 
guide the inexperienced purchaser in his choice. And firstly, 
my observations shall be addressed to those who can afford 
to possess themselves of the most perfect and expensive 
instruments, I would say, then, to such, what I shall pro- 
bably have oeeasion to repeat more than once — Begin bjf 
fTOCwring the beet microecf^e etand that the beet optician can 
gime you. To explain the optical principles and somewhat 
complicated mechanism of the compound achromatic mi- 
croscope with such bodks as Dr. Carpenter's, and Mr. 
Queketfs, and others before the public, would be altogether 
superfluous in a little paper like the present Nor is it 
necessary to enter into the details of its elementary con- 
struction, now that illustrated catalogues within the reach of 
all are issued by some of our first opticians, with all the 
various parts figured and described. Besides, it may be 
taken for granted that a person about to invest a lai^ sum 
in the purchase of a microscope has a general notion of its 
form and build. He may fairly be supposed to know the eve- 
piece from the object-glass, why they are so called, and that 
on the union of both depends the magnifying power. He 
may be supposed to know that the stand of the microscope 

in Liseots," ' Trans. Lion. Soc.' vol. S8, p. 189 ; and Mr. Tuffen West's 
"Memoir on the Poot of a Fly," « Trans. Linn. Soc.' vol. 22, p. 393 ; also 
M. Bernard Deschamps on "The Organization of the Wings of Lepidop- 
teroos Insects," 'Ann. Nat. Science/ 2nd Zoolog. Series, vol. iii, p. Ill; 
and Mr. R. Beck, on «'The Podum Scale," * Trans. Micr. Soc.' N.S. toI. x, 
1862, p. 83. See again Dr. Bowerbank, Mr. Huxley, Mr. Kainer, and 
Professor Williamson's 'Treatises on Sponges' and the ' Structure of Shells.' 
And lastly Mr. Henfrey on " The Development of PoUen-grains," in the 
'Micrographic Dictiona^,' second edition, p. 558. The above three dasses 
of objects will be sufficient to give some idea of the wide field over whioh 
others extend, and those yet unexplored. 
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asoally consiflts of two supports^ which carry the body into 
trhich the glasses fit^ together with the stage on which the 
object rests^ and the apparatus necessary for illuminating the 
object. 

But it may not be amiss^ before giving oar reasons for the 
above advice^ to name what constitute the recent improvements 
of the modem microscope. They may be not unfitly dassed 
under eight heads^ the inventions or contrivances having suc-> 
cessively come into vogue between the years 1 850-60^ in ■ about 
the order in which they are placed. They are as follows :— -^ 
1st. The circular rack movement ; 2nd. The clamping arc;''^ 
8rd. The sub-stage ; 4th. The dark-ground illuminator; 5tii. 
The double nose-piece; 6th. The double arm to minor; 
7th. The separation of the inner and outer lenses of the 
lower object-glasses; 8th. Wenham's binocular arrangements 
The increase of the angular aperture^f which of late years has 
been so greatly extended throughout all the powers of the mi- 
croscope^ and by which so much additional light is gained for 
the clearer resolution of the minute details of objects^ immense 
as that improvement is, has not been included in the preced- 
ing list, because the advance in that direction, through Mr« 
Jackson Lister's able and zealous promotion of that branch 
of optical science, coupled with the exquisite skill of our 
great opticians, has been carried on steadily since the first 
construction of an effective adiromatic object-glass in 1824 
to the present time. The principle is the same now as then, 
<mly applied more largely, so that the angles in the deepest 
lenses have been widened at length to the very last degree 
that they can advantageously receive. Again, considerable 
improvement has been effected in the achromatic condenser 
by Mr. Andrew and Mr. Thomas Boas, and by Mr. Oillett. 
Its application has lately been simplified and enlarged by 
Mr. Thomas Boss, so as to be capable of use with the lower 
powers of the microscope; and its angular aperture has 
been also greatly increased to improve still farther the per- 
formance of the deeper powers, while the light that passes 
through it has been modified through Mr. OiUet's ingenuity 
by a series of revolving steps to an almost infinitesimal 
extent. But the principle is pretty nearly the same as it was 
when M. Dujardin first introduced it. 

The eye-piece also for giving double the usual field, which 

* This oontriTance seems to be peculiar to Mr. Boss's iostmrnents, at all 
events as to the maimer by which the result is obtained. 

f Por a dear explanation of the term angular aperture, see Mr. Prit- 
diaid's, j^eu in Mx. Quekett'a 'Treatise on the Microsoope' (p. 486. 
first edition). 
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haft been long in uae^ has lately been achromatised by Mr. 
Kelner making it a more efficient eye-glass for the popular 
exhibition of coarse objects^ such as micrographs^ insects 
entire^ and transparent sections of wood and stone. The 
same may be said of the traversing motions of the stage 
which have received a range of late years by some opticians 
to the extent of 1-^ inches in rectangular directions^ but the 
movements are on the same plan as those in use many years 
ago. And so likewise with the selenite stage, which has been 
improved by the late Mr. Darker; as also with Dujardin's 
prism for reflecting oblique light on transparent objects^ 
which has been modified in various ways by M. Nachet and 
Amici. I think, then, the recent improvements of the modem 
microscope may not unreasonably be restricted to the eight 
ones named above, and the several objects of which are, in 
short, as follows : 

1st. The circular rack, which is immediately beneath the 
object stage and is capable of carrying it round in Mr. Powell^s 
instrument the entire revolution of a circle, and in Mr. Ross' 
4 of a revolution, is a very convenient movement for altering 
the angle at which an object is being viewed without putting 
it out of field or focus, and that even under the deepest 
powers. This circular rack, moreover, being graduated, can 
be used as a goneometer for measuring crystals ; and it may 
be altogether consid^ed as the crowning perfection of the 
rectangular stage motion. 

2nd. The clamping arc is a simple but effective contrivance 
of Mr. Ross's, by which the microscope can be firmly fixed at 
any inclination, and is a point of consequence after the 
instrument has been long in use, and the suspension joint has 
become too supple at that angle of inclination to which it is 
commonly adjusted: 

8rd. The advantage of the sub-stage '^for holding and 
adjusting by universal motions all the illuminating and 
polarising apparatus placed beneath the object'^ can scarcely 
be overrated, its applications are so various and convenient. 
This sub-stage, besides, can be instantly racked off and 
detached from the instrument when it is wanted to illuminate 
opaque objects with themirror and Lieberkuhn; nothing isthen 
left to intercept the light between the mirror and the objects, 
a very large space being given within the object stage through 
which an extremely oblique light can be thrown upon them. 

4th. The dark ground illuminator, whether by means of the 
spotted lens for the lower, or of the paraboloid for the higher 
powers, is an admirable contrivance, by which a brilliant light 
is thrown to appearance on semi-opaque objects, though really 
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coming beneath them, but so obliquely, that none of it entera 
the object-glass but that which is interrupted by the object. 

5th. Mr. Brookes' double nose-piece is a most useful piece 
of mechanism attached to the end of the microscope body, by 
which any two object-glasses can be screwed on to it at once, 
and rapidly changed with each other. 

6th. The double arm to the plano-concave mirror is a great 
improvement on the old method of supporting it, since it 
allows it to be so extended as to cast a very oblique light on 
objects, as well as to be raised near them without any 
preparatory movement. 

7th. The separation of the outer and inner lenses of the 
lower powers was a happy idea first carried out by Mr. T. 
Boss, by which the greatest flatness of field and penetration 
are secured, and which has been adopted with signal success 
in his recently invented 8-inch distinct combination object- 
glass, which embraces in one field of view comparatively large- 
sized objects, such as flowers, ferns, flower-seeds, and mosses. 

8th. Mr. Wenham's binocular arrangement, with double 
eye-pieces and prism, through which objects under low and 
medium powers are seen to stand out with solid stereoscopic 
efiect, is the greatest recent invention of the modem micro- 
scope. This striking result is effected by means of a prism 
placed immediately over the object-glass, and which reflects 
one-half of the rays that proceed up the ordinary body of the 
microscope into another body attached at a certain inclination 
to it. The practical benefit of this new arrangement is, that 
it affords not a mere claptrap exhibition of the objects 
submitted to it, but gives real relief to the eyes by calling 
both into exercise, and allows the details of an object in their 
relation one to another to be far more clearly distinguished, 
than they could possibly be when the single body and eye- 
piece alone are employed. The prism above the object-glasses 
can be drawn aside whenever it is required to exclude the 
light from passing up the slanting body, and to use the per- 
pendicular one as an ordinary microscope, and which of 
course will often be the case in the examination of flat objects 
by low, and of test objects by the highest powers. 

Now I have been particular, even at the risk of being 
tedious, in drawing attention to these various improvements 
which have been effected during the last few years in the 
achromatic microscope, because they are just those which 
make all the difference in the world in the pleasure of using 
it, and constitute, it quite another instrument from what it 
was fifteen years ago. Fortunately, the binocular body, the 
dark-ground illuminator, and the 3-inch distinct combination 
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olgect-glasB^ owbl be applied to most microfloopeB of tolerable 
eise; but the vide range of rectangalar stage motion^ the 
oirottlar rack moTement, and^ in Mr. Boss's instrament^ the 
clamping arc, belong to the largest microscope only, and can-» 
pot be applied to any other. I repeat, then, again, with great 
feeling, the advice already proffered to those about to possess 
themselyes of a superior instrument : Be satisfied with nothing 
short of No. 1 ; for that microscope alone includes or has 
power to include aU the eight above-mentioned advantages. 
The convenient mechanical contrivances, moreover, of the 
double nose-piece, the sub-stage, and the double arm to the 
plano-concave mirror, are managed with far greater ease and 
efficiency when attached to the lai^est microscope, because of 
its great solidity and steadiness ; and I am here reminded to 
ap^kk of the pleasant sense of security with which this 
steadiness of a first-class microscope stand inspires you ; the 
xiomplete control thereby afforded over the adjustments and 
various apparatus connected with the instrument, without a 
chanee <n disturbing it firom its given position^ must be 
realised to be properly appreciated. 

And as to the loss in such a microscope of that portability 
which is so much prized by many, this is a want which can 
easily be supplied by one of those small stands of trifling 
cost (about which I shall have to speak again presently), 
with such limited apparatus as is required for travelling and 
seaside excursions, reserving the large instrument exclusively 
.for home use. 

I was seduced myself for many a year into the ^rror of 
sacrificing the great advantages of steadiness and mechanical 
contrivance to the charms of portability and the possession 
of a complete s^ of object-glasses; but I now at length see 
how great was my mistake. If, then, any of my readers 
require a portable microsoope, and will kindly receive a 
lesson firom my failures, I would say to them. Have it by all 
means, but besides, not instead of, a large one. And as to 
your object-glasses, I would say, most decidedly, if you cannot 
afford to have everything, sacrifice even these in a measure 
to your microscope stand. Better secure the very best 
stand that can be got, with a couple of good usefiil object- 
glasses, than a second best with a dosen, patiently waiting 
to increase your stock of these as your means will allow you. 
It is wonderful what can now be done, with such an instru- 
ment and apparatus as I am advocating, with large aperture 
. I-inch and -^inch object-glasses of modem construction \* 

* The ooftt of this lUBtrameBl, bj Mr. Roes, called in his catalogue No. 1a, 
vith bidi'aeye oondenacr, aofaromatic ooodenser, parabolic rdiector, douUe 
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. Now^ with regard to the oompar»tive adyantage* in the 
fi(r8t-cla8s microscope stands by our chief makers^ it must of 
course be borne in mind that one advantage cannot be gained 
to the utmost degree without the sacrifice of some other 
convenience. Thus to take the example of the traversing 
stage movementi -|-inch motion in rectangular directions^ is 
not nearly suflScient for the purpose intended, though many 
first-dass instruments are made only with that* You will 
find yourself continually baulked by unexpectedly coming to 
the end of your tether. So much does Mr. Pillischer value 
great range of motion in this part of the instrument^ that 
his No. 1 stand is constructed with nearly l^- inches of 
motion in each direction; but if you wish for that luxury 
you must make up your mind to the inconvenience of a bulky 
ipicroscope, and to the loss of the circular rack. Again^ 
so much does Mr. Powell prize the advantage of the circular 
rack movement, that his great instrument is so constructed 
as to enable it to make an entire revolution of a circle when 
required, not only f of a revolution, as is the case in Mr« 
Boss's instrument; but then if you covet that convenience^ 
you must make up your mind to put up with a limited range 
of stage motion, and a somewhat unwieldy stand. Mr, 
Boss, however, striking the balance between these two 
advantages and disadvantages, secures a 1-inch motion in 
rectangular directions to the traversing stage; a f revolution 
of a circle to the circular rack, which are sufficient for all 
practical purposes; while the entire instrument is not too 
heavy to be carried in one hand, though immoveably firm 
when once placed on its pedestal. Messrs, Smith, Beck, and 
Beck's large microscope possesses many excellent qualities^ 
Its double body and stage are supported by a solid brass limb^ 
with the rack movement attacheid to the body itself, giving^ 
great strength and security to that part of the instrument^ 
but the power is lost thereby of turning the body, when 
^required, out of its axis altogether away from the stage — a 
convenience belonging to the first-class microscopes of our 
other great makers. At the sacrifice of this and some other 
advantages, Mr. Smith's instrument, though of exquisite 
workmanship, is less costly, and lighter in its general 
build than theirs — merits that are sure to be appreciated by a 
large class of purchasers. Where, however, expense need not 

noaepieoe, polarisoope, and mahopuiy box, is £60. The addition to the l-inob 
and )-iach object-glasses^ of a 2-inch glass, and which would make the instru- 
ment qnit« eomplete would raise the cost to 60 g^uineas. A similar micro- 
aoope.of Mr. Powell's would be about the same prioCf those of Messrs. Smith 
ana Pillischer, some few pounds less. 
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be considered^ I on the whole indine to the opinion that the 
greatest number of advantages are secured in Mr. Boss's 
instrument that are compatible one with another.'^ 

Thus much with respect to the mechanical department of 
microscopes. I must now say a few words on the optical 
part^ and especially that most important part — achromatic 
object-glasses. The object-glass may in truth be regarded as 
the eye of the microscope ; that which is termed the eye- 
glass standing in about the same relation to it in importance 
that a hand magnifier does to the unassisted eyesight. 
As the hand-glass would be useless if we had no eyes, so 
would be the microscope eye-piece but for the object-glass. 
Of what consequence, then, is it that the object-glass should 
be as perfect as possible I It is this perfecting of the achro- 
matic object-glass that has engaged for the last forty years 
so many sagacious heads, mathematicians and opticians in 
England and abroad, and in the final accomplishment of which 
they have justly earned a lasting reputation. For, to quote 
Mr. duekett's words in his jtreatise on the microscope, '^ Of 
all the triumphs of science that have been achieved by a combi- 
nation of the labour of the mathematician and the workman, 
no one can outvie, in delicacy of construction and impor- 
tance, a well-made achromatic combination.'^ Thus, Franen- 
hofer, Selligues, Chevalier, Aimici, on the continent; 
Herschell, Airy, Barlow, Coddington, Lister, Boss, of our 
own counby ; and the eminent opticians Messrs. Thomas Boss, 
Powell, and Smith, now resident in London, are all names 
that will be ever gratefully remembered by the lovers of 
microscopic research in their connection more or less directly 
with the achromatic object-glass. And perhaps foremost 
amongst these, for the tangible results at least that they 
have actually worked out and effected, may be placed, without 
any partiality, those of Mr. Joseph Jackson Lister and 
Mr. Andrew Boss. Mr. Lister's, for his suggestion, that of 
the double convex lens, a, which, with the plano-concave 





lens, B, go to make up an achromatic combination, the latter 

* Dr. Carpenter sfrongly recommends either of the three great micro- 
Bcopes hj Messrs. Powell, Smith, and Ross (' The Microscope,' p. 96) as the 
most desirable for any one, who, according to his means and requirements, 
wishes to possess a first-class instrument ; but he gives the first place to 
Mr. Ross', though for reasons not precisely the same as those that have been 
here advanced. 
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should be of flint glass ; and secondly^ for his happy ooncep* 
tion of uniting these lenses^ already identical as at c, still 
more perfectly by a transparent and colourless cement ; thus 
greatly diminishmg the loss of light by reflection^ and which 
is considerable at the numerous surfaces of an achromatic 
combination. Mr. Boss's^ for being the first to notice that 
however perfect the correction of an object-glass might be^ 
'' the circumstance of coyering the object/^ to use his own 
words^ '' with a piece of thinnest glass or talc^ disturbed the 
corrections if they had been adapted to an uncovered object^ 
and rendered an object-glass which was perfect under one 
condition seriously defective under the other.'' It was to 
correct this defect that he devised the well-known contrivance 
called the adjustment of object-glasses, by which they are 
rendered equally correct whether for covered or imcovered 
objects ; and for the particulars of which, and further im- 
provements in its mechanism by Messrs. Powell and Smith, 
the reader is referred to Mr. Quekett on the ' Microscope/ 
and to Mr. Andrew Uoss's invaluable paper in the ' Penny 
Cyclopaedia/ the substance of which is embodied in both 
Dr. Carpenter's and Mr. Queketf s works. 

I have deemed it proper to allude thus far to the history 
and make of the acluromatic object-glass,*^ not only because 

* The following diagrams of the different object-glasses will help to explain 
the oomplex stru^are and consequent costliness of an achromatic combina- 
tion to those who are unacqaainted with it. 
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All the douWe convex and plano-convex lenses are of crown glaw, the 

Elano and double concave and meniscus lenses being of flint glass. It will 
e seen, therefore, that each of the object-glasses, from the I to the Ath, are 
made up of as many as eight distinct lenses : the baci combmation bcmg a 
triplet composed of two double convex lenses of crown, with a double 
concave lens of flint glass between them ; the mtermediate combmation 
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it oocupies bo promiDent a place in the structure of the 
microfloope^ but also because the preceding discoveriesj 
though many years prior to the eight recent improvements 
spoken of in the earUer part of this paper, are of by far the 
greatest importance. And now, before making aDy further 
remark, it will be necessary to give some explanation of the 
four terms used to denote the qualities of an object-glass; 
namely, Resolution, Penetration, Definition, and Flatness of 
field. 1st. The term Resolution is used to signify the power 
pf an object-glass to show clearly the minute details on the 
suiface of objects such as dots or lines, and which is effected, 
not so much by increase of magnifying power, as by increase 
of light transmitted through the object-glass to the eye by 
the enlargement of its angular aperture. 2nd. The term 
Penetration, according to its modem acceptation, denotes that 
quality of an object-glass which enables the observer to see deep 
into the structure of objects, not merely any delicate mark- 
ings on their surface, but what is below them as well, without 
any alteration of focus; to show with perfect distinctness 
such parts as are in focus, and with tolerable deamess those 
parts that are a little out of focus besides. 8rd. The term 
Definition is used to signify the capabilities of an object-glass 
for showing the various details of an object, especially its 
boundaries, with the most perfect and exquisite sharpness. 
4th. The expression marginal and central definition, in other 
words. Flatness of field, is used to denote the capacity of an 
object-glass for showing the plane surface of an object as 
sharply defined at the margin of the field of view as it is in 
its centre. It would be well for a person about to buy a 
microscope to have these four terms and their definition 
clearly in his mind — at his fingers' ends, so to say ; because 
it is on the union of the above qualities in the highest degree, 
as far as they are consistent one with another, that the good- 
ness of an object-glass mainly depends. Anyhow, I trust the 
preceding explanation will help to clear up the meaning of 
the very few remarks which I proceed now to make. Dr. 
Carpenter in his work on the microscope observes that some 
opticians, in their zeal to increase the resolving power of 
object-glasses by the excessive enlargement of their angular 
aperture, unduly sacrifice the still more important quidities 

being a doublet composed of a double convex lens of crown, with a double 
ooncBTe of flint glass ; and the front combination being another triplet com- 
posed of two plaoo-conyez lenses of crown, with a plano-ooncave lens of 
flint between them. This will explain the composition of the shallow otnect- 
.glasses, the distance between the different combinations throughout all the 
objectives and their size depending on the amoout of magnifying power 
required. 
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of penetration and definition. .Now^ although this may be 
quite true in many cases^ the following inatanoe may serve 
to show that the lai^eat angle that a medium object-glass 
can be made to bear, may be obtained when truly corrected 
without any injury to the perfection of its penetrating and 
defining qualities* And if this be true with medium object* 
glasses, it is still more so with deep ones, in which not pene- 
trating, but resolving power is the principal requisite. Mr. 
T. Ross, for example, has enlai^ed the angles of his objectives 
altogether as much, and of his medium object-glasses beyond 
those of other opticians; and yet on carefully testing some 
recent medium object-glasses, by a very eminent maker, 
whose angular apertures were considerably less than his, I 
found their penetration and marginal definition greatly 
inferior to them, so that their performance on opaque obiects 
was altogether indifferent; and this conclusion has been 
confirmed by other microsoopists of &r greater scientific 
knowledge than I possess. Each of our principal makers will 
of course always have their special advocates. There will 
always be in the microscopic world Powellites, Rossites, 
Smithites, Pillischerites. To undervalue, therefore, in the 
slightest degree the undoubted excellences in the glasses 
manufiactured by other opticians, is far firom my thoughts ; I 
only say that, as fiir as the preceding experiment goes, firom 
the large angular aperture, and consequently great resolving 
power which Mr. Ross obtains throughout his object-glasses, 
it is only natural to argue that their spherical and chromatic 
aberrations must be exquisitely corrected to ensure along 
with it so great an amount of penetrating and defining power. 
The object-glasses manufactured by Messrs. Smith and Beck 
justly bear a high character both for the optical skill dis- 
played in them, and for the great excellence of their work- 
manship. Too high praise, again, can scareely be accorded to 
Messrs. Powell and Lealand for their untiring efforts in pro- 
ducing with such success the deepest power for resolving the 
delicate points or lines of very minute structures, namely, their 
^th and -^th objectives, though their sphere of usefulness, 
owing to their great expensiveness and extremely short focal 
lengths, becomes somewhat limited; especially too, as the angu- 
lar aperture of such glasses cannot be increased with advaur 
tage, beyond that which the Vrth already possesses. It must be 
remembered, moreover, that the principal work of the micro-** 
scope is effected with low and medium powers. How often 
do we find ourselves using, I wiU not say a -aV*^> ^^ -rz^K <>' 
iVth object-glass, but even a -J^th, compared with the powers 
below them ? Besides, the peculiar attribute, after all, of the 
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oomponild achromatic microBCope^ which exalts it so far above 
the simple^ is its capacity for exhibiting opaque objects with bril- 
liancy and sharpness. And this is the special province of low 
and medium object-glasses — opaque objects^ too^ being (as old 
Dr. Goring truly said) severer tests than transparent ones of 
the penetration and definition of these powers of a microscope. 
When the achromatic object-glass was in its infancy, the 
best test object now, as then, of the goodness of a deep ob- 
jective, the lines on the Podura scale, could be resolved by 
transmitted light under a fine triplet, with a sharpness at 
least approaching the modem one eighth; but what glass, 
save the achromatic, was then capable of showing the com- 
monest opaque objects satisfactorily? The old compound 
microscope was incapable of showing them with any distinct- 
ness, owing to the aberrations of its uncorrected object- 
glass, which, together with the eye-piece, broke up the light 
into red and blue colours, and if these were corrected by 
limiting the aperture of the object-glass, the light was insuf- 
ficient for any satisfactory result. If, on the other hand^ 
the simple microscope was employed even in its best form of 
doublet or triplet, though its aberrations were nearly got rid 
of, and sufficient angular aperture was obtained to resolve 
the ordinary test objects, yet, as they were not so totally 
destroyed as to allow the employment of an eye-piece to 
increase the magnifying power of the object-glass, the ampU- 
fication of the objects submitted to it was too trifling for any 
practical purposes. And if, again, a deeper triplet lens was 
used to raise the magnifying power to the proper point, the 
focus between the object and object-glass was so short, that 
no reflected light could be interposed between them. So 
that now, in fact, the lowest achromatic object-glass, com- 
bined with the lowest eye-piece, gives more excellent 
results in the examination of opaque objects than the 
deepest single lens that could be effectually employed 
upon them. And if this be so with the shallowest powers, 
it may readily be anticipated how splendid are the achieve- 
ments on such objects of the less shallow and medium 
object-glasses. Thus, the recently adopted frd in. is a 
charming power for many opaque objects, and i^th in. even 
for such as are extremely minute, while the ^m,, especially 
that of 90° aperture,* will, probably, always maintain its 

* So much difference of opinion exists as to the advantage of small and 
large angular apertures, especially for the purposes of scientific investiga- 
tion, that it is with diffidence that I avow mj decided preference for large 
anertures, presupposing, of course, the most perfect corrections on the object- 
glasses possessing them. Presupposing, then, these essential conditions. 
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ground as one of the most useful of glasses; for the same 
reason that the parabolic reflector ranks as one of the 
greatest inyentions of the modern microscope — the 4- in. 
as being the highest power that can be used on opaque 
objects with the best resalts; the paraboloid as enabling 
us to obtain even under a -^th in. objective the effect of a 
brilliantly reflected light. And I am glad to see that 
Dr. Carpenter^ in his work^ 'The Microscope^' though he 
does not lay so much stress on the advantage of medium 
powers for opaque objects as is here insisted on, nevertheless 
intimates his satisfaction at the marked attention lately paid 
by our first opticians to the construction of such glasses 
as are capable of showing, in the most perfect manner, that 
fascinating class of objects. 

And with respect to transparent objects (not to speak of the 
advantage of the achromatic microscope over the simple, accru- 
ing from the luxury of a large and well-defined field, causing 
infinitely less strain upon the eyes) , the circumstance of obtain- 
ing with the medium glasses of the achromatic instrument this 
high magnifying power combined with considerable length 
of focus is so great a convenience in the examination of 
organised structures, and of living actions, whether vegetable 
or animal, when covered with a thick medium of glass or 
water, that this- alone constitutes a benefit almost as striking 
as that which is derived from such glasses when employed 
upon opaque objects. 

But it is time now to leave this part of our subject, and say a 
few words to those whose tastes lead them or means oblige 
them to confine themselves to the less expensive class of micro- 

the utmost amount of light that can be transmitted through an object-glass, 
by the increase of its angular aperture is of so much consequence for 
exhibiting the details of objects in their iruthfulneuy that it is difficolt to 
understand how so many scientific people should adhere thus pertinaciously 
to small angular apertures. Put a J-inch objective of large, and a -fffh of 
small angular aperture, but both equal in other respects, on some trans- 
parent object, say one of the common rotifera : the tormer glass will show 
with wonderful precision the forms of its digestive system, which the 
latter, though a higher magnifying power, will only show as comparatively 
confused with one another. A^n, put the same glasses on the green 
scales (as seen by reflected light) of the wing of the papilio Paris butterfly, 
the large aperture J-inch wiU exhibit their lines and stria, as clearly and 
sharply as a ^th glass would by transmitted light, with a reality in fact that 
the most careful management of the Bull's-eye condenser, or the mirror and 
Lieberkuhn would in vain enable the small aperture f^th to equal. It is for 
this reason, then, that 1 prefer well corrected object-glasses of large angular 
aperture, and feel that the trouble of adjusting them and managing the 
illumination as skilfully as may be, is well bestowed, if only the result is 
ensured at last of seeing o^^Qi&faiihfuUy represented — as they are in short 
— and not as they are xo/. 
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scopes^ aa they necessarily form by far the largest class of pur*- 
chasers. Those^ then, who, for the preceding reasons, do not 
aspire to the possession of first-class instruments, but such as 
rank midway between the most and the least expensive, will 
find all that they can desire in great variety at any of our prin- 
cipal makers, called students', medical or educational micro- 
scopes, and by Mr. Ross, ''the bases of complete instru- 
ments.'^ These microscopes are of a very high order, both 
as regards the mechanical and the optical parts. They are 
genendly furnished with two best object-glasses, and all neces- 
sary apparatus, at a cost varying from £20 to i£40. And I 
must here beg to reiterate the advice alreadv given with respect 
to first-class instruments. It is better, having secured the 
object-glasses, to purchase at once the most complete mi-« 
oroscope stand, with its usual appliances that the highest 
price here mentioned will procure. It is tar better than 
having additions made to it on some future occasion, which 
may necessitate the return of the instrument to the maker, 
and by far the cheapest plan in the long run. For those, 
again, who are restricted to the least expensive form of 
microscopes, the maiket now-a-days is happily as extensive 
and fruitful as it is excellent. I would recommend such 
persons to procure a catalogue of microscopes from Messrs* 
Smith and Beck, or Mr. Pillischer, or, indeed, any of 
the opticians whose names are given below, and where they 
will find the description of a class of instruments called uni-> 
versal, or hospital, small students' or third-class educational, 
which have useful mechanical movements and object-glasses 
at the moderate cost of from £6 to iS15. 

I have often thought how fortunate I should have considered 
myself, when a boy, could I have bought for £10 such a 
microscope as Messrs. Smith and Beck, or Mr. Pillischer, 
now offer to the public at £6, The price, indeed, of the 
instrument by Mr. Field, of Birmingham, with similar 
apparatus to the above, and for the satisfactory working of 
which I can vouch myself, is as low as £3. 

Such microscopes, though with eye-pieces and all neces- 
sary appliances to the stand, are, of course, in their most 
simple forms, and are rather suited for instruction and amuse- 
ment than for scientific research ; nor would it be reasonable 
to expect from them what can only be found in far higher- 
priced instruments. But those which run as high as £15 
are provided with the binocular arrangement, fine and coarse 
adjustments to the optical part, moveable stage, parabolic 
reflector, polariscope, and all necessary apparatus, with such 
object-glasses as are usually supplied with these instruments; 
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and if the moveable stage can be dispensed with for the ordi- 
nary one, object-glasses of moderate aperture are sold with it 
at the same price, which are sufficiently well corrected for 
scientific investigation. The possessor, therefore, of a first-class 
microscope can thus obtain a portable one^ if he pleases, at a 
very trifling cost, even when fitted with the binocular body, 
since all that he requires is the stand, — for as, by a general 
consent amongst the best opticians, the screws of every modern 
microscope and object-glass are so constructed as to fit each 
other alike, he will find his own objectives equally well adapted 
both to his large and small instrument. 

Mr. Thomas Ross and Messrs. Powell and Lealand have 
jusdy earned the gratitude of the public for their unceasing 
enei^ in perfecting the various departments of microscopic 
art. But surely, with equal justice, those who have done 
their utmost to bring really efficient instruments within the 
reach of ordinary purchasers. Amongst this latter class of 
opticians may be named Mr. Dancer, of Manchester ; Mn 
King, of Bristol; Messrs. Field and Parkes, of Birmingham ; 
and Messrs. Amadio, Baker, Crouch, Highley, Home, Ladd, 
Warrington, and Wood, of London ; but especially Messrs. 
Smith, Beck, and Beck, who, descending firom the high ground 
they occupy as the manufacturers of first-class microscopes, 
have taken such pains to efiect this desirable object. Nor can, 
indeed, such an object be too warmly promoted; for the 
microscope, owing to the perfection of its present construction, 
is becoming every day more and more popular. It is as 
necessary almost to the surgeon as his surgical instruments* 
It is hourlv enlarging our view of the astonishing products of 
an invisible world, unmistakeably revealing the Finger of 
Grod, and transforming the commonest things cast aside as 
wortiiless by the careless and unobservant, into treasures 
truly wonderful and precious. 

I must now bring these remarks to a close ; and which 
have been written with the sincere desire that those who would 
set up a microscope for themselves may not fall into the same 
snare that I did myself, but mav reap, by a short and 
royal road, all the benefits firom tnat engaging instrument 
that it has cost me many years to acquire. 
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On Teichmann's Blood-crystals. 
By William Hind&t^ Esq. 

Having an impressioa that the nature of Teichmann'a 
blood-crystals^ supposed to be that of pure h»matine or of the 
colouring matter of bloody and hence termed hematin-crystals^ 
may not be so generally understood as the subject seems to 
merit ; believing also that but very few individuab amongst 
those whom their production may chiefly interest have 
hitherto undertaken manipulations with respect to them, 
and the subject at large possessing a general microscopical 
value^ as well as being of some interest in medical juris- 
i prudence, I have deemed it worth while to awaken the 

^ attention of your readers to it, with the earnest hope of 

inducing some to undertake enlarged experiments, and of 
eliciting additional facts, which may tend to still greater 
utility. 

How much it still exists a desideratum to determine con- 
clusively the character of certain supposed blood-stains can 
only be evinced b^ the recent contributions to scientific 
journals and in various other publications, mostly relating to 
some modifications of the usual chemical measures applicable 
to the question (^Chemical News,' June, 1861) as contained 
in an article by Guibourt, also (idem, November, 1861) 
another on the subject by Thomas D. Toase, of Jamaica, 
who quotes Fowne, Miiller, and Taylor; but if we refer on 
the other hand to KoUiker (edit. 1860, p. 526), and also to 
Virchow, translated by F. Chance (1860, p. 145), we find 
therein a value put upon Teichmann's crystals by these 
authors, as also by Briicke and others, perhaps not hitherto 
sufficiently regarded by the leading authorities in our own 
country. 

Now I think, in all justice, the subject is well worthy of 
every consideration, for satisfactory as may be the ordinary 
chemical means of determining the nature of supposed blood- 
stains or spots, as taught by Taylor and others, consisting in 
steeping, boilings the application of ammonia, the production 
of a coagulum or precipitate, then filtering, drying, boiling in 
caustic potash, and the further productions of solubility and 
colour, occasions still may arise when in the case of stains or 
spots of very minute size, or occurring under various circum- 
stances, the production of Teichmann's crystals might afibrd 
the most available and conclusive evidence in the matter. 
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My own.hitheirto limited experience would induce me to 
place aa much reliance upon the one method as the other 
(English as( Continental), as regards ordinary quantities^ but 
we have the authority ofVirchow to the purport that, ''in 
cases in which the ordinary chemical tests would necessarily 
fail an account of the smallness of the quantity ^ we are still 
able to obtain haematine/' Again, " These forms (crystalline) 
have proved of very great importance in forensic medicine on 
account of their having been employed as one of the surest 
tests for the examination of blood-stains/^ I myself, says 
Yirchow, have been in a position to make experiments of 
this sort in forensic cases; and he further asserts that in the 
case of a murdered man, on the sleeve of whose coat " blood had 
i^urted, and where some of the drops were only a line in 
diameter, he had been able from these minute specks to 
produce innumerable crystals of hsematine — of course micro- 
scopical ones/' 

Now, it appears to me that Virchow himself is unfortu- 
nately rather loose in the expressions, " some of the drops,'' 
'' fipom these minute specks," &c., where it is intended to 
imply a minimum quantity of material under manipulation, 
for a multiplicity of drops, of each a line in diameter, might 
afford a quantity amply sufecient for comparison. However, 
I am myself willing to suppose that a quantity of material 
covering a space not exceeding about -^th or -j^th of an 
English inch in length as well as in breadth, may furnish 
ample means of producing abundance of the crystals in ques- 
tion, as readily as a number of drops or even an indefinite 
continuous line of blood-deposit. 

KoUiker likewise states, " the interest of these crystals has 
recently been greatly enhanced, from their having been used 
by Briicke in the diagnosis of blood spots/' 

So far, therefore, as authority goes, as to the importance 
of Teichmann's crystals, there is nothing wanting, yet there 
are a few matters to be understood concerning the distinc- 
tions necessary to be observed between the crystals obtained 
from the colouring matter of blood, whether produced spon- 
taneously or artificially, or whether formed in or out of the 
body. 

Jones and Sieveking figure crystals of htematine as elon- 
gated rectangular tablets, which vary very much in size, and 
are coloured more or less deeply by red matter (edit. 1854, 
p. 91) such are of pathological import. 

Hamatoidine crystals are formed in the body out of hsema- 
tine, in the form of oblique rhombic columns or plates, some- 
times resembling uric acid crystals, common to apoplectic 
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effusions^ coagula or extrayasatioiifl^ thrombi^ &c.j and pre- 
senting the usual play of colours by chemical treatment 
similar to the colouring matter of bile ; being also insoluble 
in water, alcohol, ether, or acetic acid, (See Virchow, p. 145 ; 
KolUker, p. 526.) 

Hamin crystals of Teichmann^ on the other hand^ are not 
of pathological import, do not occur spontaneously^ but are 
produced artificially and out of the body. 

Another form of crystal is designated haemato^crystattine 
of Lehmann. These differ in different classes of animals, 
are very destructible, and readily perish, are found in normid 
perfectly fresh blood outside the body only, are soluble in 
acetic and nitric acids, and also in caustic alkalies ; they are 
red or colourless cnrstals, assuming the form of needles, 
columns or plates, probably belonging to the rhombic system, 
but also occur as tetrahedra, octohedra (guinea pig, rat^ 
mouse), or as hexagonal plates (squirrel), &c. 

It may now be desirable to enter upon the subject of 
manipulation — ^recording the several brief methods for the 
production of Teichmann^s crystals, as set forth by authors, 
and furnishing also such details as I have found myself the 
most advantageous in the course of my own investigations. 

A blood-stain is treated with distilled water, and the 
solution, to which is added a little common salt, is evaporated 
in vacuo over sulphuric acid, then wetted with glacial acetic 
acid and evaporated on the water-bath, a few drops of distilled 
water being added to the product. Teichmann's crystals 
may thus be examined ('KoUiker,' 1860, p. 526). 

Again, the best mode of proceeding is to mix dried blood 
in as compact form as possible with dry crystallized powdered 
common salt, and then to add to this mixture glacial acetic 
acid, and evaporate at a boiling heat ; this is a reaction which 
must be ranked among the most certain and reliable ones 
with which we are acquainted (' Virchow,' 1860, p. 146). 

M. Briicke directs to " wash the spots with cold distilled 
water to the reddish solution obtained, add a solution of sea- 
salt, and evaporate to dryness in vacuo over a vessel con- 
taining sulphuric acid ; examine the dry residue well by the 
microscope, to verify whether it contains airy matter which 
might be mistaken for Teichmann's crystals ; then add a little 
glacial acetic acid, evaporate to dryness, moisten the residue 
with water, when crystals of hsematine mH be formed if blood 
exists in the spots.^' 

One might reasonably suppose, after the above several 
quotations, that nothing cotild remain to be added, and yet 
in expeiimeut sources of failure may still exist. The ' Micro- 
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graphical Dictionary^ fortunately supplies the deficiency^ 
although I had mysdf accidentally stumbled upon its recom- 
mendations prior to my consulting it. Under the head of 
Hsematoidine^ which appears therein to embody the several 
kinds of blood-crystals^ the author states^ " If recently dried 
blood be treated with a vegetable acid (acetic, oxalic), and a 
drop of the solution be placed upon a slide covered with 
THIN GLASS, and kept at a temperature of 80° to 100°, Fahr., 
the crystals may also be obtained, the addition of water and 
a little alcohol or ether to the blood sometimes favours the 
separation of the crystals — their preservation is difficult J' 

My own experiments have been conducted thus : — ^A drop 
or two of fluid blood, or if dry, with an addition of distilled 
water, may be placed upon a slide, and a small quantity of 
dried common salt be mixed with it, and spread through a 
disc of about the size of a shilling; lightly cover over to 
protect from dust, and set aside for a day or two for spon- 
taneous evaporation, then scrape off the hardened material 
with a knife edge, break up and spread loosely, moisten with 
glacial acetic acid, and apply a thin glass cover (square), 
filling up with the acid by means of a glass rod ; place now 
upon the water-bath (a temporary apparatus, such as two tea- 
cake tins placed upon a tripod and heated with the spirit, 
may su£Sce), and when dry apply in like manner a few drops 
of distilled water with the glass rod, the cover not being 
disturbed ; continue the heat to dryness, examine under the 
microscope both slide and cover, reversing that which is 
most approved ; then moisten with spirits of turpentine or 
chloroform, and mount in Canada balsam, in which will be 
found an admirable medium of preservation notwithstanding 
the difficulties asserted elsewhere. The i^ths objective will 
constitute a power best adapted for observation, the crystals, 
although deviating much in size, yet for the most part 
are very characteristic. 

I have myself experimented several times very successfully 
upon a much less quantity than the usually estimated bulk of 
a drop of human blood. 
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On HoHiECLADiA in Frjbsh Watek. By F, L. Eulbnstein, 

of Stuttgart. 

The majority of frond-bearing diatoms^ constituting the 
Tribe II of Professor Smith, the stattis involucralus of Kiit- 
zing, are marine ; still nearly every generic type of the tribe 
is found represented by a fresh- water form, and the cymbelloid 
type of frustule is even exclusively such. The fresh- water 
genus, Frustulia, Ehr., characterised by naviculoid frustules 
in a gelatinous stratum, may be said to prepare the way for 
the higher marine forms with definite fronds. Berkeleyta, 
Drokreia, and several species of that genus, are common on 
the continent. The higher Schizonemata are all strictly 
marine; but CoUetonema affords a good fresh-water illus- 
tration on a lower scale, the latter genus being, however*, much 
less known on the continent. Only this spring I have diiS- 
covered C, vulgare, Thu., to be pretty frequent in the 
environs of Stuttgart, and it may have been often overlooked 
from its uncommon habitat, which, as far as my experience 
goes, is confined to deep mud, where it creeps below the films 
o{ Pleurosigma attentMtum, Pinnularia viridula, etc. Another 
species, C. viridulum, Breb., has been found in Silesia by 
M. Bleisch, who has accurately followed up its development. 
At first the frustules aggregate into small dark-brown com- 
pact heaps on a soft gelatinous stratum. From the latter, at 
the points where* the frustules aggregate, tubes are evolved 
which penetrate into the mud like the roots of a plant, and 
thus a CoUetomena results which before any judge would have 
pronounced a Frustulia. From a series of specimens in his 
possession, M. Bleisch believes these genera to pass into each 
other without a definite line of demarcation. 

Passing over the genus Mastigloia, being distributed over 
both mediums, there only remains Homoecladia (with 
Raphdogloea, Kg.) possessing the nitzschoid type, which 
has not hitherto been observed in fresh water. From the 
great abundance of free Nitzschise in almost every aquatic 
gathering, the absence of a fresh-water Homoecladia appeared 
the more striking, and it was with much gratification that a 
short time ago I succeeded in finding out the coveted plant. 

On examining cushions of Gomphonema curvatum from A 
waterfall in the neighbourhood of Stuttgart, I was struck by the 
appeanice of what seemed a CoUetonema entangled between 
the stripes of the Gomphonema. Having placed a filament on 
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a thin cover in a drop of distilled water, I submitted it to heat^ 
and now readily observed undoubted Nitzschiae lying within 
the scorched tube. At a point where the latter was ruptured 
some frustules had escaped and allowed the closest examina- 
tion, &om which I am inclined to consider the new fresh- 
water form a near ally to H.fiifilUiformis, W. Sm. J3 minor, and 
to pronounce it even a mere variety of the latter species. The 
frustules are somewhat smaller and the frontview broader; their 
arrangement is rather crowded than fasciculate, the filaments 
observed were undivided — characters either not sufficiently 
important, or not sufficiently established for the present, to 
warrant a separation on these grounds. A figure was thought 
to be unnecessary, the more as I shall take pleasure in present- 
ing the original specimen described to the collection of the 
London Microscopical Society, and I shall be glad to com- 
municate a few left to. those especially interested.'^ 

I may, with propriety, conclude this account with an allu- 
sion to the fact that the above instance of the apparent 
occurrence of a marine species in fresh water is not an isolated 
one in the class Algse. I only mention at present another 
diatom, Nitzschia dttbia, W. Sm., which being indigenous to 
brackish wate^, seemingly occurs in several localities on the 
eontinent in springs and ditches. As I am preparing, for 
insertion in the present publication, a full report on such 
cases, I shall be thankful to receive any opinions bearing on 
the subject, from British diatomists, who, from their ready 
access to the seashore, are well enabled to form a correct 
judgment on the following practical question which has often 
occurred to me in connection with the facts mentioned, and 
which seems worth while discussing at a future opportunity : 
•— *'Are forms apparently identical, but living in opposite 
mediums, to be regarded as one species, or does the medium 
constitute the limit in such cases ?'^ 

* The author will moreover be happy to exchange rare Continental 
species and deposits for British, marine, and brackwaier gatherings, or 
foreign deposits. 
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Desceiption of two new species of CosMAKiTTM (Copda) of 
Penium (Br^b.) and of Abthrodesmus (Ehr.). By 
William Abchi:b. 

(Read before the Natural History Sooiety of Dublin.) 

FamUy DESMIDIACEiE, 

Oenus CosMA&iVMj Corda. 

CosMA^iuM PTQM0CUM, jonbij sp. nov. 

Specific characters. — Frond very minute, smooth, seg- 
ments sab-quadrilateral; end view sub-elliptic, somewhat 
inflated at each side at the centre. 

Locality. — Featherbed Bog and elsewhere in pools in Dublin 
mountains; not very rare; on submerged plants, and in 
Sphagnum pools, coating the moss. 

General description. — Frond very minute, smooth, rather 
broader than long ; constriction a minute linear acute notch ; 
segments in front view rather m6re than twice as broad as 
long, Bubquadrilateral, outline sometimes slightly irregular, 
ends straight or slightly curved; side view scarcely twice as 
long as broad, constriction a triangtdfr emargination on each 
side, segments orbicular; end view sub-elliptic, with a gentle 
gradual central protuberance at each side, extremities sub- 
conical, rather abruptly rounded. Zygospore orbicular, 
smooth {without spines), placed between the shortly decidu- 
ous empty parent &onds. 

Measurements. — ^Length of firond, ^^-q to nnVo ; breadth, 
TTTo to Wro ; depth (thickness), ttVo to ^^-^ of an inch. 

PL VI, Figs. 45, 46, front view; 47, side view; 48, end 
view of frond ; 49, zygospore. 

Affinities and differences. — There is no danger of mistaking 
this for any other species, except, perhaps, C. tinctum ; but 
from it, this form is at once distinguished by its subquadri- 
lateral, not broadly and regularly elliptic, segments, and by 
its colourless, not faintly reddish, cell-wall. I have met this 
form for two or three years, and I consider it is perfectly 
distinct, nor is there any other species with which it need be 
contrasted. There is a slight variation as to size within the 
limits above mentioned. I might remark that the general 
contour of the segments seems to me to resemble in some 
degree those of Cosmarium bireium (Br^b.), and which to 
those acquainted with that species may serve to help out my 
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description ; but it woiQd be simply absurd to institute any 
further comparison between them. 

The orbicular smooth zygospore without spines seems fur- 
ther to indicate an aflSnity with C. tincium. This latter I 
have moreover found to possess orbicular, not quadrate zygo- 
spores — thus, perhaps, pointing to an afSnity between these 
species more strongly. Sut the parent forms are readily dis- 
tinguished by the characteristics alluded to above; and I 
cannot fancy the possibility of their being confounded. Thos 
this distinct little species forms an additional exception to 
the generally pervading rule, that in this family the deeply 
constricted short forms possess spinous zygospores. But I 
shall take a future opportunity to draw attention to a few 
cases of exceptional form as regards the presence or absence 
of spines in the zygospores of the DesmicUacese. 



Crenus Abthbodesmxxs, Ehr* 

Abthbodesmvs tenuissimus, mihi, sp. nov« 

Specific characters. — ^Prond extremely minute; segments 
subhexagonal, opposite lateral extremities acutely cuspidate, 
each upper angle furnished on each front with a minute 
acute mucro, which four in the fusiform end view stand out 
divergently. 

Locality, — Featherbed Bog, in Sphagnum pools, coating 
the moss. 
^ General description, — Frond very minute, smooth, some« 
what broader than long; constriction, a rounded or bluntly 
triangular sinus ; segments in front view about twice as broad 
as long, sub-hexagonal, the sides somewhat concave, the oppo- 
site lateral extremities projecting horizontally, acutely cuspi- 
date, ends truncate or slightly concave, the two upper angles 
at each front view furnished with a minute spine or mucroj 
but which, in this view, being turned rather towards the 
observer than divergent, each appears as a minute somewhat 
opaque thickening at the angles; frond in side view about 
twice as long as broad, oblong ; constriction, a shallow emar- 
gination, ends broadly rounded, each furnished at each 
opposite side with a single short acute divergent mucro ; end 
view broadly fusiform, about twice as long as broad, the body 
bearing on each side, near the acutely cuspidate extremities, 
. two short acute divergent mucrones. Zygospore unknown. 

Measurements, — Length of frond, ^ a^ 6 i breadth, -oVo > 
at constriction, -r^Voi depth (thickness), tsW of an inch. 
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Plate VI, fig. 50, front Tiew; 51> side view ; &2, end view 
of frond ; 53, 54, dividing fronds ; 55, abnormal frond. 

Affinities and differences, — As to the specific distinctness 
of this minnte form, there seems to me not the smallest doubt 
or difficulty. There might, however, in the opinion of some, 
be a question as to its generic position ; for it seems possible 
that the same conflicting views which have been held by 
different observers as regards Arthrodesmus octocomis might 
also be held with respect to this new form. Arthrodesmus 
octocomis, Ehr., Hass., Breb., &c., was at one time placed in 
the genus of Xanthidium and Ehrenberg — ^Meneghini and 
Kiitzing considered it a Micrasterias — Ralfs looks upon it as 
doubtfully aXanthidium — ^but whatever be the proper position 
of that species, there can be little doubt, I think, but that the 
present form belongs to the same genus, and I should un- 
h doubtedly be disposed to consider that to be Arthrodesmus. 

Indeed, the only question, as it appears to me, is whether it 
be Xanthidium c^r Arthrodesmus. Taking Arthrodesmus incus 
or A. convergens as typical of the genus, there does, indeed, 
appear some dissimilarity between them and such as A, Hfidus, 
Bri^., A, octocomis, and the present form, but I imagine 
the former are more closely related to certain Staurastrathan 
are the latter to Xanthiaium. For A. convergens and A, 
octocomis may, I imagine, be almost looked on as Staurastra, 
two-sided, not three — or more — sided, in end view — ^the first 
having most affinity to such, forms as Staurastrum Dickiei, or 
• 8, dejectum, or S. brevispina, the latter having greatest rela- 
tionship to 8. glabrum or 8. O'Mearii. Three or more in 
number of sides (or angles) in end view, in Staurastrum, is 
quite well known not to be of any generic or even specific 
value, therefore two only may be of as little import. But in 
giving expression to such a view, whatever might be the dif- 
ference of opinion as to the generic position in the case of the 
species just mentioned, there cannot, I should think, be the 
smallest doubt as to their specific distinctness ; but that is 
not the question at present. Arthrodesmus octocomis, on the 
other hand, seems to possess (especially through a plant I 
myself described as Xanthidium Smithii) considerable affinity 
to Xanthidium, in which genus it was hesitatingly placed by 
Ralfs. But it differs therefrom in having its marginal spines 
disposed in a single, not a double, series, nor scattered ; and 
secondly, and, as I think, in a more important circumstance, 
in its wanting the prominences occupying the centre of both 
front surfaces of each segment characteristic of Xanthidium. 
Again, Arthrodesmus bifidus, Br^b., cannot at all be said to 
be spinous, but its sub-reniform quadrangular segments are 
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at each opposite lateral extremity simply bienspidate, and it 
could not^ therefore, be placed in the genus Xanthidium, of 
which an essential and marked character is to be distinctly 
spinous, besides the central protuberances. Nor could, as I 
conceive, these two species {A. ootocomis and A. bifidus) be 
placed otherwise than in the same genus, and I should be dis- 
posed to take them as typical of Arthrodesmus rather than 
those forms whose segments have a single spine only on each 
side. Now, notwithstanding that (unlike A* octocamis) my 
new form has its mucrones not arranged in a single series, 
but, as above described, possesses four at the ends of the 
segments, as seen in end view convergent and equidistantly 
disposed, there is yet too much generic similarity in front 
view, combined with the absence of the central protuberances, 
to regard A, octoconmj my new form, and A. bifidus, as be- 
longing otherwise than to the same genus, and that genus not 
Xanthidium, but Arthrodesmus — unless, indeed, Mr. Jenner's 
original suggestion should be carried out, and they be made 
into a new genus, connecting such forms as A. incus and A. 
i)oniverffens, &c., with Staurastrum; but I am disposed to 
imagine, as above indicated, that the forms in question belong 
properly to Arthrodesmus, Ehr., whilst their allies, such as 
A. incus, &c., are more likely in reality two-sided Staurastra. 
' This species, like others of this family, is subject to an 
abnormal mode of growth, by which the intervenkig new 
portions, instead of becoming shut off, remain confluent, 
forming, with the old segments, but one uninterrupted cavity 
(Pig. 55). This irregularity T have myself noticed in many 
species, and it has been figured and described by several 
observers ; it is simply a monstrosity.* 

Supposing the question of the genus determined, but quite 
iiTcspective of it, this new form is quite distinct as a species, 
and cannot be mistaken for any other. Its size alone would 
almost distinguish it ftom any other Desmid ; for, notwith- 
standing that the measurements of Cosmarium tinctum, and 
of the Cosmarium I have just described above (C. pygmaum), 
are not much greater, the present species probably enjoys the 
distinction, so far as I am aware, of being the very smallest 

* See Mrs. H. Thomas, * Quart. Journ. Mic. Sci./ Vol. Ill, PL V, figs. 
17, 18; Hofmeister, 'Bericht dcr K.Sacbs. Ges der Wisscncb.zu Leipzig/ 
1857, Heft I; De Br^bisson, 'Listcs dcs Desmidi^es observ^es en Basse- 
Normandie," tab. i, fig. 16 ; De Barr, * Untersucbiiugea iibcr die Faro. d. 
Ck)DJQgaten," p. 47, t. vi, fig. 53 ; W. Archer, ' Proc. Nat. Hist. Soc. Dub- 
liD,' vol. ii, p. 207, figs. 10—15 ; also * Nat. Hist. Review/ O. S., vol. vi, 
p. 469, pi. xxxiii, figs. 10 -15 ; and again, * Proc. Nat. Hist. Soc. Dublin/ 
vol. iii, p. 37, pi. i, f^z- 7 ; and 'Nat. Hist. Review/ O. S., vol. vii, p. 391, 
pi. xiii, fig. 7. 
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of the £ree species of the family^ for the concavities of the 
form under consideration render its actual bulk or volume 
very appreciably less. It is, therefore, considerably smaller 
than any other Arthrodesmus. From Artkrodesmus bifidus, 
Br^b., its straight, not curved and bicuspidate, segments and 
its four terminal mucrones in end view, abundantly distinguish 
it. From Arthrodesmus octocorma it is distinguished by its 
much less elongate and less acute lateral extremities, which 
in the latter are, as well as the upper angles, prolonged into 
single or double spines, all divergent in front view — ^while in 
the new form the four external spines are well seen only in 
the edge views, and are not in a single series. From A. 
octocornia, var. /3, as well as from Xanthidium Smithii, (mihi) 
this species is distinguished by its not having a double spine at 
each angle, and from the latter also, by the want of the central 
protuberances. But, besides these more tangible and promi- 
nent diagnostic distinctions, I need hardly remind those who 
are thoroughly acquainted with this elegant family of Algae, 
that each of them — ^these new ones included — ^presents to the 
fomiliarised a special tout ensemble of its own, difficult, per- 
haps, to define in words, but, in my mind, not the less actual, 
oonstant, distinctive, and characteristic. 

Note. — ^I have in the foregoing made use of, and shall for 
the future employ, the more apt term '^Zygospore,'' as sug** 
gested by Professor De Bary in his work " Untersuchungen 
liber die Familie der Conjugaten,^' in preference to the seem- 
ingly inappropriate and inaccurate term " Sporangium ^' ci 
most other authors. 



Gfnuf^-CosMARiuM, Ciorda. 
Cosmarium exiguum^ sp. nov. 

Specific characters. — ^Frond very minute, smooth, oblong, 
rather more than twice as long as broad; segments sub- 
quadrate ; starch granule single, central. 

Xroca/i^y.*— Dublin mountoins ; not very rare. 

General Description. — Frond very minute, smooth; in front 
view, rather more than twice as long as broad, constriction 
deep, linear, acute ; segments in front view very slightly longer 
than broad, sub-quadrate, sides sometimes very slightly 
tapering, angles somewhat rounded, ends rotundato-truncate, 
with a very gentle, often nearly imperceptible, minute central 
depression ; starch granule single, central ; in side view the 
constriction acute within, widening outwards, segments some 
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what longer than broad^ broadly elliptic^ ends rounded ; end 
view broadly elliptic; empty frond colourless^ not punctate. 
Zygospore unknown. 

Measurements. — Length, ^J-g^; breadth, ^sW; depth, 
TaW <>f ft^ inch. 

Fig. 82, firont view ; fig. 83, side view. 

Affinities and differences. — ^The oblong non-crenate figure 
and smooth surface of this little form will readily distin- 
guish it from every other at all agreeing with it in dimen- 
sions, such as Cosmarium Meneghinii ; its size is, besides, 
in every way mailer than that of that species. It is, indeed, 
amongst the largest species that a similarity of figure is to be 
found j and indeed, as far as concerns outward form alone, 
it is difficult to define in a diagnosis the characters which 
separate this little species from C. cucwms, Corda. In both 
the frond is oblong and smooth, deeply constricted ; the seg- 
ments subquadrate. But the linear dimensions of this new 
form are some three or four times less than those of the 
latter ; moreover, the former is sometimes more than twice 
as long as broad — ^the latter is less than twice as long as 
broad ; and, leaving the dimensions out of view, this cha« 
racter, apparently slight, would help to an identification. 
But as concerns dimensions, it would be as little necessary to 
compare Docidium minutum with 3. nodulusum or JD. trun-- 
catumy or Euasirum eUgans with E. oblongum or E. crassum, 
or Closterium Coma with C. acerosum, &c. This new form 
differs, too, almost as greatly in size from Cosmarium quad' 
ratum, Balfe, and moreover wants the protuberance at each 
side near the base of each segment present in that species* 
Thus, though the agreement in figure of this new form with 
the species referred to it is considerable, I cannot fancy 
their being mistaken. But, moreover, the endochrome in 
this new form has embedded in it in each segment but one 
central large starch-granule. From C. eucurbita, Brib., 
this form is quite distinguished by its deep linear constric- 
tion and non-punctate cell-wall, besides dimensions and 
other special points at once recognisable by those acquainted 
with these species ; and, besides those mentioned, there are 
none others with which it is in the least necessary to be con- 
trasted. 

(ienus — Penium, Br6b. 

Penium Mooeeanum, sp. nov. 

Specific characters. — ^Frond very minute, about one third 
longer than broad, sides somewhat barrel-shaped, ends trun- 
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cato-rotund; no clear space with moving gittnules at tHe 
extremities; zygospore quadrangular^ oblongs compressed, 
angles mamillate^ extremities nipple-like. 
, Localiiy. — Featherbed Bog^ and near Longh Bray, con* 
jugated. 

General Description. -^'Proni very minute, about one 
third longer than broad, sub-elliptic, sides somewhat barrel- 
shaped, ends trnncato-rotund; endochrome dense, a single 
large (amylaceous) granule in each half, and showing two or 
three indistinct longitudinal ^^ fillets,^' and an instinct, pale 
central band; no moving granules at the extremities; end 
view, orbicular or very broadly elliptic; empty cell-wall 
colourless, without markings.^ Zygospore in front-view quad- 
rangular, oblong, about 10 : 6 longer than broad, compressed, 
margins somewhat . concave at the centre, angles produced, 
mamillate, nipple-like at the extremities; contents sparing, 
scattered; in side view elongate, often with a slight con- 
cavity at each side, ends rounded, extremities nipple-like ; 
in end view, ovate, accuminate, extremities nipple-Uke. The 
empty parent-cell-membranes persistent at each end of the 
aygospore. If, as is mostly the case, the parent-cells con- 
jugate in a parallel position, the zygospore possesses a regular 
cushion-like figure, all its angles lying in the same plane 
(Fig. 39). But if, during the conjugation, the parent-cells 
lie at right angles to each other, there is then a correspond- 
ing twist in the form of the zygospore, and in this case the 
angles at one of its ends lie in a plane at right angles to 
those of the other. Apparently from a similar cause, any 
intermediate degree of rdationship in this regard may thus 
take place. Misshapen or irregularly contorted zygospores 
occasionally, but exceptionally occur, in which one of the 
comers may be inordinately drawn out, or the usual relative 

{proportions of length, breadth, and depth become partially or 
ocally interfered with. The mamillate form of the angles, 
and their nipple-like extremities, are maintained, however, 
in all cases (figs. 39—44). The conjugating, as well as 
dividing, cells are surrounded by a distinctly bounded gela<^ 
tinous investment, which afterwards disappears. 
. Measurements.— Length, tiVf; breadth, -nhoi depth, 
rrro ^f ^^ inch. 

Length of zygospore, .^^ to ^^ ; breadth, ^ oW- 
PI. VI, Fig. 84, frond with endochrome; 35, dividing 
frond; 36 — 38, commencing conjugation; 39, front view of 
zygospore; 40, side view of same; 41, end view of same; 
42 — 44, variously twisted zygospores. 

Affinities and differences. — I do not doubt but there might 
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be some who^ on looking at the matare unconjugated condin 
tioh only of this little plant, on account of its simple form 
and minute size, would oe disposed to regard it merely as an 
indescribable nonentity — ^perhaps a dwindled or starved ex- 
ample of some other form — or, at best, as only a transitional 
or gradational variety. It is true that, like many of its im-^ 
mediate allies, it is only a minute, elliptic, or, as I have tried 
to describe it, barrel-shaped cell; nevertheless, the first 
moment I noticed it, even in its unconjugated state, I 
thought not so, but felt that it was indeed a new form, which 
I had never seen before. 

It is distinctly a species of Penium, Br^b., the structure of 
its cell-contents removing it fix>m Cylindrocystis, Menegh., 
or Mesotcenium, Mag., — the entire want of a central con- 
striction separating it from certain species of Cosmarium, 
Corda, — ^the same, as well as the want of a terminal notch, 
pllM^ing it apart from Tetmemorus, Ealfs. I do not believe 
that it can be mistaken for any other species in the genus 
Penium, its minute size alone readily distinguishing it. Ir- 
respective of its minuteness, there is no other species of 
Penium in which the length of the cell is so short in propor- 
tion to its width, all other species, with the exception of P. 
{Dy^hinctium) annulatum, Nag., being several times longer 
than broad, while the species just referred to is about twice 
as long as broad. And this relationship of comparative 
length and breadth I believe to be in this family a by no 
means imimportant character, though undoubtedly of so little 
value in others. Nor would I wish to be understood that 
here even this character is decisive; but when it is found 
that a pretty constant steadiness of relative length and breadth 
of most species is associated with other characters, it becomes, 
I think, a useful and readily applied diagnostic distinction, 
ancillary but subservient to other more special ones. From 
Penium anntdatum, Nag., then, besides its less comparative 
length, this species is distinguished by its non-cylindrical 
outline and smooth cell-membrane. From P. NavictUa, 
Sr^b., this species is distinguished by its less comparative 
length, and by its broadly elliptic or barrel-shaped, not navi- 
cular, ceUs, and by the want of a terminal clear space with 
moving granules. There is no other Penium for which it 
could possibly be mistaken. 

From Cosmarium curium, Br^b., it is distinguished by its 
shorter comparative length, and the entire want of a con- 
striction, by its broadly elliptic, not attenuated, ovate outline, 
and by the " fillets " of the endochrome being far less de- 
cidedly marked. From Cosmarium cucwrbita, Breb., it is 
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fleparated by its much smaller size^ by the entire absence of 
a constriction^ by its elliptic form^ and by its smooth^ not 
punctate, cell-membrane. 

From all these, and every other member of the family, it 
is, moreover, further distinguished by the remarkable form of 
its zygospore. It is possible that this may in some measure 
agree in nature with that of Tetmemoirua kevis, Balfs ; but 
even if found isolated, it could not be mistaken for that of 
that species, differing, as it does, in form and size therefrom. 
But, as before stated, this plant is no Tetmemorus, wanting, 
as it does, a terminal notch and central constriction. I say 
it is possible that the quadrate, or cruciately-lobed zygospore 
of this species, may agree in nature with that of T, Icms ; but 
although there is in all my specimens of the new Penium a 
tendency in the cell-contents of the zygospore to become 
collected towards the middle, I have not once noticed the 
formation of an inner coat, as happens in T, Uevis. Yet it 
may have been that my specimens were not sufficiently 
matured. We are here, too, reminded of the zygospore in 
Closterium Comu and others, Stauroceras, Kiitz. ; but even if 
found isolated, the zygospores never could by possibility be 
mistaken the one for the other. There is the common cir- 
cumstance, however, that the parent cell-membranes remain 
persistently attached to the zygospore. Thus this little 
Penium possibly points out new cross affinities, to Tetme- 
morus on the one hand (although, as is well known, in that 
genus two forms of zygospore occur, as indeed this new form 
proves for the genus Penium), and to certain species of Clo- 
sterium on the other* 

It aflPords me great pleasure indeed to avail myself of the 
opportunity to name so distinct a species after David Moore, 
Ph.D., F.L.S., M.R.I.A., &c., of the Glasnevin Botanic 
Garden, not only as a token, inadequate though it be, of 
respect for that gentleman's high scientific attainments and 
of my personal esteem for himself, but also as commemorative 
of a very agreeable little excursion, when we had each the 
pleasm*e to be of the party, on which occasion I first gathered 
Penium Mooreanum, 



On " Contractility " as distinguished from purely Vital 
Movements. By Lionel S. Bealb, M.B., P.R.S. 

There are probably few actions more different than the 
contraction of a muscle or the vibration of cilia, and the move- 
^nents which occur in a living Amoeba, in a living mucus*. 
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corpuBcle^ or young epithelial cell; but it is generally considered 
that all these movements depend on a property which has 
long been known as contractility. And yet one would hardly 
conceive it possible that even a casusd observer, who had 
attentively watched ciliary or muscular action, and the move- 
ments of an Amoeba, for example, would fail to discern a 
remarkable difference in the movements he observed, although 
he might be quite unable to define in what essential points 
the movements differed. Not only are there essential dif- 
ferences between these (at least) two classes of movements, 
both of which occur in all the higher organisms, but I think 
it can be shown that the matter which is the seat of the 
observed motion is not of the same nature in each case. 
I have endeavoured to prove that the so-called moving matter 
(sarcode) of an Amosba or of a mucus-corpuscle, white blood 
or pus-corpuscle, corresponds to, or is homologous with, the so* 
called " nucleus,*' and not with contractile material of muscle. 
The moving matter of the former and the so-called "nucleus " 
of the latter correspond, and I have termed this living ot 
germinal matter , while the latter I consider to be formed 
matter, and therefore no longer the seat of vital changes. 

In a paper published in the last number of my " Archives,'* 
I have adduced facts in favour of the view that masses of 
germinal matter not only alter their form, but move from 
place to place. The movements which affect the germinal 
matter of muscle are of a nature essentially different from 
the contraction of the muscular tissue ; but the movements 
observed in all kinds of germinal matter are, I believe, the 
same in their essential nature. Thus the movements in the 
Tradescantia, and many vegetable cells, the movements of 
the pseudopodia of the Foraminifera, those of the Amoeba, 
&c., are undoubtedly of the same nature as those which 
occur in the mucus- and pus-corpuscles, young epithelial 
cells, germinal matter of the ' corpuscles * of the cornea, and 
every other kind of germinal matter. 

For the sake of discussion it is only necessary to take one 
example of the two classes of movements which have been 
included under the head of Contractility, and I wiU, there- 
fore, contrast the movements of the mucus-corpuscle and the 
contraction of muscle. 

With regard to the muscle : — ^When contraction occurs it 
diminishes in length, and increases in width and thickness. 
The matter of which it is composed, for the most part, moves 
alternately in two directions, at right angles to one another. 
Each particle of contractile material retains the same relation 
with respect to neighbouring particles during the relaxed 
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and contracted state. It is impossible tUat a particle could 
more from its position at one or other end of the muscle^ for 
instance^ and take up a position amongst the particles in 
its central part. Shortening and elongating^ thinning and 
thickenings widening and narrowing, relaxing and contract- 
ingy convey an idea of what occurs in the contractile tissue 
of muscle, and each action is a repetition of the last. J^U 
though the actions may differ in degree, still the changes 
which occur in the relative position of the particles are the 
same for every action. 

Now with reference to the mucus-corpuscle, no language 
could convey an idea of the changes which take place in 
form ; every part of the surface of a corpuscle may be seen to 
change within a few seconds. The material which was in one 
part may move to another part. Not only does the position of 
the component particles alter with respect to one another, but it 
never remains the same. There is no alternation of movement. 
Were it possible to take hundreds of photographs, at the brief- 
est intervals, with the utmost rapidity, no two would be exactly 
alike, nor would they exhibit different gradations of the same 
change, nor is it possible to represent the movements with any 
degree of accuracy by drawings, because the outline is chang- 
ing in many parts at the same moment. The varying stages 
of contraction and relaxation of a muscular fibre may be 
represented with great accuracy, because the changes occur 
with regularity, and they are repeated, but it is impossible 
to premise the successive alterations in form of a mass of 
living matter, for it never assumes the same form twice. 

And now to account for these movements, — the component 
particles evidently alter their positions in a most remarkable 
manner. One particle may move in advance of another, or 
round another. A portion may move into or out of another 
portion. A biJging may occur at one point of the circum- 
ference, or at ten or twenty different points at the same 
moment. The moving power evidently resides in every par- 
ticle, of a very transparent, invariably colourless, and struc- 
tureless material. By the very highest powers, only an 
indication of minute spherical particles can be discerned. 
Because " molecules** have been seen in some of the masses of 
moving matter, the motion has been attributed to these. 
It is true the particles do move, but the living transparent 
material in which the molecules are placed moves first, and 
these flow into the extended portion. The movements can- 
not, therefore, be ordinary molecular movements. It has been 
said that the movements may result from diffusion, but what 
diffusion or other movement with which we are acquainted 
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at all resembles these ? Observers have asci*ibed them to a 
different density in different parts, but. who has ever been 
able to produce such movements by preparing fluids of dif- 
ferent density; but further, these fluids of different density 
must make themselves and retain themselves of different 
density. We may certainly imitate, to some extent, the 
process of contraction of muscular tissue ; but apart from 
living things nothing, has ever been obtained which exhibits 
phenomena resembling those which are so familiar to us in 
the movements of a common Amoeba. 

Next as to the matter which is the seat of these two classes 
of movements. I have endeavoured to prove that every 
elementary part consists of matter which is living, and matter 
which is formed, of germinal matter and formed material. 
Now the contractile tissue of muscle is formed material. It 
is homologous with the so-called intercellular substance of 
tendon^ cartilage, the cornea, and other connective tissues, with 
the outer part of the epithelial cell, with the '^ ceU-wall '' of the 
vegetable cell, &c. The '^ nucleus " of the muscle bears the 
same relation to the contractile tissue as the ^' nucleus '^ of the 
white fibrofss tissues bears to that substance, — that of an epi" 
thelial cell to its outer part, the primordial utricle to the cell^ 
wall of the vegetable cell, aud the so-called mucus-corpuscle 
to the mucus in which it lies, the " pus-corpuscle " to the 
"liquor puns,'' &c. It is germinal matter. 

Now, every kind of formed material was once in the state 
of germinal matter. Formed material in no case produces 
formed material, nor is formed material simply deposited 
from the nutrient fluids as crystalline matter is deposited from 
its solution ; but formed material results from changes occur- 
ring in germinal matter. Muscular tissue yfhich contracts is 
continuous with the nuclei or masses of germinal matter 
of muscle, and was produced from germinal matter. This 
germinal matter produces contractile tissue just as the ger- 
minal matter of tendon produces tendon, that of cartilage, 
cartilage, and so on. Hence the mucus-corpuscle, white 
blood-corpuscle. Amoeba, &c., correspond to the so-called 
'' nucleus '' of a muscle only, not to its formed material; and 
any changes occurring in the latter must needs be essentially 
different from those taking place in the former. It is dear 
that muscle, which is formed material, must be formed before 
it. can contract; but movements occur in germinal matter 
from the very moment of its first production. The movements 
of the matter in the first or germinal state are distinct from 
the movements which are incidental to its second or formed 
state. But let it not be supposed that these are the only 
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differences that can be demonstrated between germinal matter 
and formed material. 

The mass of germinal matter may move from place to 
place. A portion of muscular tissue moves within a given 
space^ but does not move itself away from the position it 
occupied. The muscle* cannot extend a portion of itself 
from any part of its surface to some distance from the general 
mass and draw it back again^ nor can it detach a portion 
from itself from every part of which protrusions may occur 
after it has been detached. Again^ if a part of the mucus- 
corpuscles dies^ that which stUl lives moves awav from the 
altered portion. Nbw^ a part of muscle which still possessea 
contractile power^ does not move away from that which has 
ceased to contract. But the movements of the mucus-cor- 
puscle and of other forms of germinal matter form but a 
small part of the characteristics which distinguish it from 
eveiy kind of formed material. It absorbs matter^ effects 
its oecomposition^ and converts certain of its elements into 
matter having the same properties as it possesses itself. 

Many observers in the present day seem to think that all 
motion is essentially the same^ and argue that because 
there are reasons for thinking that muscular motion^ and 
even certain forms of nervous action^ like heatj electricity^ 
&c,, are merely different modes of primary motion^ there- 
fore we must admit that every kind of movement occurring in 
living organisms is of the same order. But the vital actions 
of living matter are very different from the phenomena 
occurring in any kind of formed material. The formed 
material may be arranged so as to form a mechanism which^ 
however elaborate^ may be governed by the same laws as 
other mechanisms ; but what of the matter which produced 
the formed mechanism ? It is this that the physicist should 
study before he discards vital as distinguished from every 
other force or power^ and assumes that life is but another 
form of ordinary force, heat, or motion. So far, the movement 
of living matter ^ the modifying power exerted by living upon 
lifeless matter, the converting and forming power of living matter ^ 
have utterly baffled all attempts at explanation, and the more 
minutely the phenomena, which are open to the observation 
of all are studied, the more marvellous and inscrutable do 
they appear. 

Dr. Carpenter has drawn attention to the manifest absurdity 
of supposing that all the/orce manifested in the fiilly formed 
organism existed in the germ in a concentrated form, and 
adopts the opinion that fresh organizing, force is constantly 
being supplied from without. This organizing force is in fact 
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heat.^ Another writer goes the length of asserting that 
different quantities of force are absorbed in the formation of 
different cells. One equivalent of a high form of force cor- 
responds to many equivalents of an inferior kind of force. Thus 
a single nerve-cell, in its formation, consumes an eauivalent 
of force which would suffice for the production of a large 

Suantity of cabbage 1 It ocJy remains for this philosopher to 
emonstrate the vast amount of force set free at the moment of 
the death of the nerve-cell as compared with that which ema- 
nates from the cells of the dying cabbage, and his demonstra- 
tion will be complete; — ^thus the identitjr of vital force with 
heat and primary motion will be established, and the exact 
amount of force liberated by the blood-cell, the epithelial- 
cell, and the nerve-cell, as they return to undergo the retro- 
grade metamorphosis, will be quantitatively estimated. 

In these views it will be observed that the action of tissue 
is not Bufficientiy distinguished from its production. Its 
formation and construction are not distinguished from the 
effects of its destruction. Doubtless, in the disintegration 
and chemical decomposition of the matter of a nerve-cellj 
force is set free, as in other forms of chemical decomposi- 
tion; but this is not vital action at aU, It is simply the 
decomposition of matter which is already formed, and has 
perhaps long ceased to live. What we want to know is, 
the condition of the force which is in relation with the 
matter of which the living or germinal matter consists. The 
action of a muscle, and the formation of a muscle, are two 
very different processes. The consideration of the one may 
belong to physics, but the other has nothiii^ whatever to do 
with physics. The life of the muscle is not identical with the 
action of the muscle. The living part of muscle can move, 
but it does not contract like the muscle. It can produce 
more muscle, but the contracted tissue possesses no such 
power. 

The view which I have been led to take upon this question is 
very easily expressed in a few words. I think that every 
tissue or organism consists of matter that lives and matter 
that is formed. The first is the seat of peculiar change sui 
generis, which never occurs in things inanimate. ^ The second 
manifests phenoriiena which are, properly considered, phy- 
sical and chemical. The movements, the decomposing and 
the formative, the analytical and synthetical power, of the 
living matter, are due to the operation of a power or force or 
energy which is not to be measured by the work achieved, nor 

• Oa the application of the principle of " Conservation of Porce to Phy- 
siology," by Dr. Carpenter.— 'Quarterly Journal of Science/ vol. i, p. 82. 
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to be altered or converted into other forms of force. It is a 
power that may be transmitted from particle to particle^ 
or that may cease its manifestation for ever. How it originated 
we have not the slightest knowledge. We only know that 
now it is always propagated from particle to particle^ and 
that it cannot be transferred to particles at a distance. Heat 
is bat one of the conditions under which this wonderful 
power manifests itself, not the power itself. 

Contractility is a property of muscle. Contraction and 
elasticity are properties of fibrin, just as hardness is a pro- 
perty of born, or nail, or bone, &c. ; but motion, increase, 
formation, as manifested in germinal matter, are transmitted 
from particles that possess them, to particles of matter that 
do not. Muscle does not transmit its contractile property nor 
yellow elastic tissue, its elasticity, to matter which is devoid of 
these characteristics. Hence, I distinguish the movements of 
germinal or living matter from the movements of muscular 
tissue ; and, surely, I may correctly term them vital move- 
ments until some one proves that similar movements occur in 
matter which is not alive. 

CONCLUSIONS. 

1. The moveme7ita of a mass of germinal or living matter^ 
and muectdar contraction, are phenomena essentially different. 

2. The contractile material of the muscle does not cor- 
respond to the moving matter of a mucus-corpuscle, white 
blood-corpuscle, amoeba, &c. ; but the so-called nucleus of 
the muscle alone corresponds to this moving matter. 

8. The movements in living or germinal matter are vital 
movements, for no movements like them occur in any form 
of matter which is not alive, and which has not been 
obtained from a living organism. 

4. Muscular and nervous action are accompanied by 
chemical change, and correspond to a certain definite 
amount of work, which may be represented as heat, motion. 
Sec,, but there is no evidence to show that the vital move- 
ments described, perform work, are accompanied by chemical 
change, or can be converted into any form or mode of 
ordinary force. 

It will be noticed, that in this paper, I have discussed 
simply the vital actions of germinal or living matter. I have 
not spoken of the " life" of man, of an animal, or of an 
entire plant. The phenomena of which such '' life'' is made 
tip, make it very different from the " life'' of germinal matter. 
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On Motile Phenomena in Sponges. By N. Liebebkuhn; 
(Abstracted from 'Reichert and Du Bois-Beymond's 
Archiv.), 1863, p. 717). 

■ 

The motile phenomena hitherto observed in sponges are 
connected with larger or smaller portions of the external inte- 
gument and of the exhalent tubules, or with isolated cdls. 
When the exhalent tubules of Spongilla contract, their walls be- 
come shortened and thickened, and the previously smooth 
surface uneven, from the presence of the spherical contracted 
cells, whose outlines at the same time are rendered very 
distinct, whilst they were before invisible, or, at most, here and 
there indistinctly perceptible. This contraction may proceed 
80 far as to give the entire tubule the appearance of a mass of 
cells. The external membrane with which the sponge is 
covered exhibits its contractile property most clearly when 
separated to some distance from the substance of the body ; on 
oontractingy it either approaches nearer, or applies itself closely 
to, the subjacent parts, whilst the inhalent orifices open and 
close. Other motile phenomena are witnessed when a Spon- 
gilla with external membrane and exhalent canals is pro- 
duced from a cut-off portion. The fragment thus cut off 
may be so thin as to consist of only a single layer of reti- 
cular parenchymatous fibres. The interstitial rounded, oval, 
or irregular spaces, under these circumstances, become for 
the most part closed, owing to the gradual increase in breadth 
of the trabeculse ; or cavities may be leflb when their mem- 
branes are stretched over them only from the upper and 
under sides of the trabeculse, which enclose a space between 
them, and may become portions of the outer membrane, 
with exhalent canals. It cannot be determined with cer- 
tainty to what extent this change of form is connected 
with any multiplication of cells. Lastly, movements in the 
individual cells have been noticed, the globular cells having 
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been described as assuming a stellate figure^ the stellate ones 
in turn becoming globular^ but also this without any loco- 
motion. This phenomenon occurs^ not only in the cells of 
the uninjured substance, but also in those which have been 
detached. But locomotion has not as yet been described, and 
it is to this point that the following observations relate. 

In aU specimens of SpongilUB, whether developed from ova 
or from gemmules, or firom separated portions, the most 
varied arrangement of the parenchymatous tissues may be 
seen, whilst the siliceous skeleton in the different species 
retains the same characteristic form. When the external 
membrane is quite transparent, we may observe, in many 
instances, a cavernous structure, consisting of more or less 
completelv closed cavities, of irregular form, and of which the 
superficial ones are bounded by the external membrane, and 
admit the water which flows in through the inhalent orifices. 
Occasionally, however, they are not furnished with these 
external orifices, but have others communicating with the 
exhalent canals. Instead of these cavities, wider canals 
may also be seen, ramifying over a large portion of the 
sponge, and which open directly into the exhdent passages ; 
in this way a considerable extent of the external membranes 
may be unfurnished with inhalent orifices. In other cases, 
however, these orifices exist over almost the entire surface 
of the sponge, and usually lead directly into a large cavity 
belonging to the inhalent system. The irregular septa, by 
which these cavities are bounded, contain in their walls the 
ciliary apparatus. All these carities, whether belonging to 
the in- or exhalent system, may be traversed by parenchy- 
matous trabecular of the most various thickness, and similar 
trabeculsB may sometimes even be seen crossing the exha- 
lent canals. These trabeculse are sometimes very closely 
approximated, and, at the same time, are so broad and thin, 
that an observer might suppose that he was looking at a 
portion of the outer membrane with inhalent orifices. 

In other instances no membraniform septa of this kind 
are to be seen ; but, instead of them, nearly the whole body 
is pervaded by slenderer or thicker trabeculae, which are con- 
nected at numerous points with the external membrane, 
and are continued beneath it to great lengths. They exhibit 
a great variety of aspect ; sometimes no indication whatever 
of a cellular structure is apparent in them, and they appear 
to be bounded by a smooth, transparent fine contour, whilst 
in the interior may be seen numerous strongly refracting 
granules, more or less closely crowded together. In the 
finest of these filaments, even when viewed by a stronger 
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magnifying power^ even these granules cannot be perceived. 
Within the thicker trabecolae are placed the ciliated organs^ 
irhich^ Uke the trabeculse themselves^ are also situated imme- 
diately beneath the external membrane^ and in contact 
with it. 

In other cases the trabeculse have a totally different aspect^ 
becoming moniliform or beaded^ the constituent cells of 
which they are composed being distinctly defined. More- 
over^ several rows of cells of this kind may be seen in 
contact^ and the cells in such close contiguity that the 
whole appears like an epithelium detached from its sub- 
stratum. At the same time the cells may be globular or 
depressed^ and may assume a stellate or polyhedral shape. In 
other cases^ again^ they are separated by a transparent 
substance^ so that the whole filament appears even on the 
surface^ globular or irregular masses being seen only in the 
interior^ and which are also surrounded by a transparent 
substance. In these granular masses may frequency be 
observed nuclei, with nuckolij which^ in any case^ belong to 
the cell-oontentSy whilst the transparent substance may be 
referred both to this as well as to the membrane. 

All the above-described conditions of the parenchyma may 
be witnessed in succession in one and the same specimen of 
Spofiffitta, and this even within so short a time that they must 
be regarded as motile phenomefia. The observation may be 
very readily made under a low power in a suitable specimen^ 
placed in a watch-glass filled with water. In this way the 
author observed the smooth, homogeneous septa become thick 
trabeculse, which presented a cellular structure and assumed 
the moniliform appearance. He also noticed how two fila- 
ments in contact with the external membrane, and each 
consisting of a single series of cells, and separated from each 
other by more than the diameter of a cell, became so con- 
joined as to constitute an apparently homogeneous septum. 
Within the space of half an hour this process extended 
over a great part of the sponge ; whilst, again, in other 
places smooth fibres became momliform. At the same time 
cavities, having a diameter equal to the length of a spicule, 
closed up, new ones making their appearance at other points, 
and visibly enlarging whilst the observation was going on. 
Sometimes two cavities, separated from each other by a deli- 
cate septum, coalesced into a single one, by the enlargement 
of one of them, whilst the filaments became slenderer 
and slenderer, and ultimately united with the walls of the 
other cavity, which was all the while diminishing in size. 
In another instance the inhalent orifices of the outer mem- 
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brane enlarged iu such a manner and to such a degree that 
at last nothing but a network of filaments remained, exactly 
like that constituting the internal parenchyma, with which, in 
the course of the day, it became so united that the whole struc- 
ture completely lost the usual appearance of a sponge, sint«. 
even the exhalent canal had disappeared. In this condition 
the sponge resembled a gigantic Rhizopod lodged in a siliceous 
skeleton. Even with the naked eye the stronger filaments 
might be seen, constituting a network of whitish filaments 
within the skeleton. These, however, did not long retain 
their form, but became thicker or slenderer in the most 
various degrees ; but so slowly, nevertheless, that the change 
could not be directly witnessed, though its reality could be 
concluded upon from the alteration in form. In the interior 
of some of the trabeculse were enclosed large baUs of detritus, 
but whence derived could not usually be determined ; in only 
a few cases could the author recognise in them traces of 
decomposed cells of Algm. The cells of the outer membrane 
precisdy resemble those of the internal parenchyma; in the 
state of contraction above described they coalesce as readily 
with the latter as those do with each other. It appears, even 
in Spongillse which have originated in detached portions, that 
the external membrane may be formed in a few hours from 
the cells of any part of the tissue. Nor are the inhalent 
orifices by any means characteristic of the outer membrane, 
since orifices of exactly the same kind may be observed in 
the internal membraniform septa. Besides this, in the so- 
termed process of ^' conjugation '' the cells of the outer 
membrane unite, not only with the same cells of the other 
individual, but equally well with those of the rest of the 
parenchyma. 

Very remarkable are the changes of place witnessed in 
the individual cells in the transparent exhalent passages. 
The latter, especially in their deeper parts, frequently consist 
of several layers of cells ; the outermost of these layers is a 
continuation of the outer membrane of the sponge, whilst the 
inner ones are continuous with the rest of the parenchymatous 
tissue. These cells may occasionally be seen, whilst under- 
going a continual change of form, to move slowly upwards 
and downwards. Sometimes, also, an individual cell may be 
seen to penetrate between two which retain their position, 
and afterwards follow the other, whilst the form of the canal 
retains its general form unaltered. In some points of the outer 
membrane globular or conical protrusions not unfrequently 
arise, which acquire the diameter and length of exhalent 
tubes, and which may become annularly constricted, and 
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contract jast like the latter^ but without ever exhibiting any 
opening. In a similar way, in detached portions of Spongilla 
several exhalent tubes are occasionally formed. Both in 
these protrusions as well as in other parts of the outer mem- 
brane vacuoles of the size of a cell-nucleus, or even larger^ 
may, not unfrequently, be seen to arise, which project above 
the surface, like the contractile receptacles in Actinophrys 
Eichhormu 

The remainder of the paper relates more especially to the 
multipUcation of sponges by scission ; but we are unable to 
perceive that it contams anything novel of importance on 
that subject. 
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7%« Utilization of Minute Life ; being Practical Studies on 
Insects, Crustacea, Mollusca, Worms, Polypes, Infusoria, 
and Sponges. Bv Dr. T. L. Phipson^ F.C.S. London^ 
Groombridge and Sons. 

We cannot give a better idea of the scope and intention of 
this work than is conveyed in the author's preface : 

"Zoology and Botany have been looked upon as constituting less 
practical branches of Science than Chemistry or Astronomy, for instance. 
The zoological works placed in the hands of students are necessarily so 
full of anatomical details, details of classification, and observations upon 
the habits and instincts of animals, that verv little space has (or could 
have) been afforded to notice the wonderful manner in which certain 
animals contribute direcdy to the welfare of mankind, and the methods by 
which they may be cultivated. 

<' This remark is especially applicable to the lower classes of animals, 
to the Invertebrata^ and to these I have devoted the following pages. 
Their inyestigation in a practical point of view has led, and will still lead, 
to very profitable and interesting results. It has been rendered more 
interesting of late years by numerous experiments, having for object 
the culture and artificial propagation of several of the more valuable 
species. 

"It is not sufficient to know that such an insect or such a polype is 
utilized for certain purposes in the Arts and Manufactures ; we must 
acquire at the same time a correct idea of the animal itself, and the 
position it occupies in the animal kingdom ; moreover, we must ascertain 
by experiment whether any species fuready valuable in its natural state 
cannot be rendered more so— ^cannot be submitted to culturcy and propa^ 
gated more extensively by artificial means, and thereby increase the 
benefits we derive from it. 

^* To exhibit the actual state of this interesting question is the task I 
have imposed upon myself in the present work, which embraces the 
practical history of a great number of animals, and from which I find it 
impossible to exclude even the microscopic Infusoria. 

*' When opportunity has been afiforded I have mentioned a few pecu- 
liarities observable in several species, for it has been my endeavour to 
render the following pages interesting to the general student, as well as 
to the practical zoologist.'* 

The idea is not a bad one^ and Dr. Phipson appears to have 
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carried it out with considerable care and success. It sounds 
at first strange to hear grubs^ insects, animalcul», &c.j spoken 
of as " domestic animals." '' But/' says the author — 

"But do we not rear our sUkworms with as much care as our sheep or 
our cows f Do we not construct houses for our beee, cochineale, snails, 
oysters, &c., as we do for our rabbits, our chickens, or our horses f ht^ 
not large fortunes realised hy the cultiTation of a worm such as the 
leech, or a grub such as the sUkwarm, as readily as bj the aid of the 
camel of the desert or the Indian elephant f Have we not seen a thimble- 
ful of some new insect or its esR% fetch as high a price in the market as 
the choicest Cochin-China fowlT 

''It is too true that these inferior beings are comparatively new to us 
in this light. But their study affords far greater interest, and, in many 
cases, undoubtedly more profit, than that of superior animals. 

"Imagine a man in difficult circumstances endeavouring to gfun a 
livelihood by rearing some new variety of dog, cow, horse^ ass, or pig. He 
would have greater chance of success were he to extract some new 
colouring matter from the insect world, or discover a means of doubling 
the produce of the bee or the sUktoorm, or a method by which sponges 
and corals might be cultivated with as much ease as a lettuce or a 
cauUfloufer. 

"My endeavour in this volume is to treat of inferior animals useful to 
man, from insects downwards to infusoria and sponges. I leave it to 
others to write the useful novelties that may concern quadrupeds, birds, 
reptiles, 9,nd Jlshes, My observations treat of Invertebrata only. 

'* Our readers have aoubtless heard of a new species of culture which 
has lately taken a very extensive development. It is called pisciculture, 
or the breeding of fish, in which many eminent' naturalists have met with 
astonishing success. Their secret was, however, known long ago to the 
Chinese. When a Chinaman wished to stock a pool with fish, he repaired 
to some stream where the latter were known to abound, and plaoed in it 
bundles of straw, which were soon covered with spawn. After a certain 
time the straw was withdrawn and placed in his pool, where the efm 
were hatched, and the young fish soon became large enough to BBimj 
their master's appetite. 

*' The writings of Coste, Millet, G^hin, Milne-Edwards, De Quatre- 
fages, Remy, and others, have not only taught us how to stock our 
streams with magnificent salmon, trout* grayling, &o., but lead us to 
expect that there will soon exist as many different varieties of trout^ 
saUnon, perch, tench, &c., as we have actually of dogs or horses. For 
certain closely allied species have been crossed so as to produce new 
varieties or races of fish never before seen. 

"Similar experiments are bein^ made with inferior animals. The 
attention of philosophers and practical men fs now directed to the latter. 
"We speak now of the amelioration of some insect species, of the cultiva- 
tion of a mollusc or a polype. We begin to see how we can profit by 
infusoria or some other animalculse." 

He might also have adverted to the cultivation of the 
oyster, which, when fully carried out, promises, according to 
Mr. Buckland, to render a single breeding oyster a sufficient 
legacy for a man to leave to his family. 

The classes of animals more especially considered by 
Dr, Phipson as objects of cultivation, or, as he terms it of 



196 FHIPSON^ ON THE UTILIZATION OF MINUTE LIFE. 

domestication^ are — 1. Silk-producing insects — ^treated of in 
Chapter II. Many curious and interesting facts concerning 
this useful class of insects will here be found ; and amongst 
these one which strongly exemplifies the enoimous voracity 
and capability of assimilation and consequent rapid growth 
to which animal organisms may attain^ and which may be 
nearly said to equal what is witnessed among some of the 
fungi^ whose growth can almost be seen : 

" The larvflB born from one ounce of eggs require during their first age, 
which lasts i^ve days, about 7 lbs. weight of mulberry leaves. After the 
first moultinpr, and during the second age, which lasts only four days, they 
require 21 lbs. of leaf. During the third stage, which lasts a week, they 
devour 70 lbs. of mulberry leaf; in the tourth stage (also a week), 
210lbs. ; and during the fifth sta^e, from 1200 to IdOOlbs. of leaf. On 
the sixth day of this last period, they devour as much as 200 lbs. weight 
of leaf, with a noise resembling the fall of a heavy shower of rain. On 
the tenth day they cease eating, and are about to undergo their first 
metamorphosis.'' 

Another curious and important circumstance here noticed 
is the apparent success that has attended the endeavours 
to improve the breed of the common silkworm {Bombyx mori) 
by M. Andre Jean^ of Neuilly. This gentleman has proceeded 
upon the principle of selection so extensively adopted in the 
breeding of other animals of larger growth. And he has thus 
been very successful in creating a valuable race of silkworms^ 
simply by causing the largest and finest male and female 
moths to breed together. The larvae developed from these 
eggs are of very large size when compared with the common 
silkivorm. 

He next speaks of colour-producing insects — of insects pro- 
ducing wax, resin, honey, manna, &c. With reference to the 
latter substance, or rather to the various substances included 
under the term, although he mentions the production of an 
edible manna from the Eucalyptus resinifera, he omits to notice 
that it is, in fact, the produce of an insect ; of which an account 
will be found in the fifth volumeof this Journal, underthehead of 
"Laap or Lerp.^* The substance so termed is one highly worthy 
of the attention of chemists, more especially as it seems to afibrd 
an instance of the occurrence of a substance similar to that of 
which starch-grains are composed, but which is amorphous, 
and produced, as it would appear, in a semifluid form by an 
insect which spins it into a beautiful conical habitation, 
presenting, tmder the microscope, very much the appearance of 
a Chantilly basket composed of spun sugar. 

Then we have an account of insects employed in medicine, 
food, &c. Amongst the latter are some which, in any case, 
show to what extremities necessity will compel mankind. 
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Not to mention locusts^ which are doubtless good and palat- 
able £ood^ what can be said of the natives of New Caledonia^ 
who devour roasted spiders about an inch long ; or of the 
Indian chUdxen mentioned by Humboldt, who delight in 
centipedes eighteen inches long; or of the Mexicans, who 
consume in large quantities an aliment composed wholly of 
the eggs of a Noionecta, Sec. &c« 

We have no space to notice the chapters on the Crustacea 
and MoUusca. Connected with the latter will be found some 
interesting observations on the Tyrian purple, which, however, 
would have been perhaps of more importance in an economical 
point of view before the introduction of the beautiful aniline- 
colours. The chapter devoted to " Infusoria and other Ani- 
malculse'^ will be found to contain much matter highly 
interesting to microscopists. 

" The antiqaamn, in bringing the microscope to bear in his rosearcbesi 
and^ bj the aiscovery of these siliceous shells of Infusoria in yarious 
ancient articles of pottery, and the remains of similar species in the clay 
of the vicinity in which they occur, has proved that these vases were 
made upon the spot, and not imported from the higher civilised nations 
of that day, as had been previously supposed. In IQlo manner thieves 
have been tracked and robberies discovered by means of the fossil 
Infusoria adherins to the boots of the suspected persons, though the 
latter had travefled many miles from the spot where the act was 
committed.'^ 

And again — 

"In the lakes of Sweden there are vast lasers of iron oxide almost 
exclusively built up bv animalcules. Hiis kind of iron-stone is called 
lake-ore. In winter the Swedish peasant, who has but little to do in 
that season, makes holes in the ice of lake, and with a long pole brings up 
mud, &c., until he comes upon an iron bank. A kind of sieve is then let 
down to extract the ore. One man can rabe in this manner about one 
ton per diem. 

*' besides the excellent polishing material furnished by these infusorial 
deposits, Liebig has recently drawn attention to another application of 
which they are susceptible. His observations were made upon an infusorial 
deposit which constitutes the under soil of the commons or plains of 
Lunebourg, in Grermany; and he has shown that these microscopic 
remains, as well as those taken from several other localities, can be very 
easily converted into silicate of potash or silicate of soda, sometimes 
known as ' soluble glass.* *' i ■ 

The work concludes with a short account of sponges. 

It will be seen, from the length of this notice, that we regard 
Dr. Phipson's work as one well deserving of attention^ and 
containing, if not novel, at any rate useful and interesting 
information. 
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C&Mpectu8 Criticui, DUUomaeearum Danicarum. By Dr. 
Phil. F. A. C. Hsibebo. Copenhagen^ 1863. 

This work^ which is^ unfortunately for its ready perusal^ 
written in the Paniah language^ prbfesses to give a general 
review of the Danish species of diatoms. 

It commences with a general account of the natural history 
and structure of these organisms^ and with a definition of the 
terms employed in their description^ in which^ so far as we 
are able to make it ont^ there does not appear to he anything 
new^ though it contains a good deal of useful historical infor- 
mation with respect to the species noticed by Otto Miiller^ 
Lyngbye^ and other Danish writers. 

The second part is systematic^ and the following table will 
serve to show the arrangement followed by the author in the 
classification of Danish diatoms : 



I. Valves equal (eensdannede). 

A. '^ Front view '' symmetrical in the longitudinal axis. 

(a) " Side view '^ circular. 
Fam. 1. MELosiREiB^ Orunow. 

1. Melosira, Ag. 

2. Lysiffonium, Link. 
8. Orthosira, Thwaites. 
4. Paralia, n. gen, 

(6.^ Pyxidicula, Ehr. 
(6.) Coscinodiscuf, Ehr. 
7.. Actinocyclus, Ehr. 

8. Eupodiscus, Ehr. 

9. AtdUcus, Ehr. 

(A.) '' Side view ^' not circular, 
o. '' Side view*' symmetrical longitudinally. 
Fam. 2. BiDPULPHiEiE^ Kutz. 

Triimsl. Biddulphiea genuirue. 

10. Cerataulus, Ehr. 

11. BiddulpMa, Gray. 

12. TViceratium, Ehr. 

13. Atnphitetras, Ehr. 
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TrUus 2. Biddtdphiea cuneatm* 
{Eucampia, Ehr.) 

Fam. 8. Hemiauliba^ n. fam. 

Tribus 1. HemiaulicUe genuuue. 

14. HemiauluSj Ehr. 

15. Trinacria, n. gen. 

16. Solium, n. gen. 

Trilms 2. Hemiaulida ctmeatm. 

17. Corinna, n. gen. 

Fain. 4. Fbagilabisjs^ Kutz. 

Tribua 1. Pragilariem gemimm. 

18. Plagtogramma, Greville. 

19. Diatoma, Decand. 

20. Fragilaria, Lyngb. 
(21.) Synedra, Ehr. 

Tribus 2. FragUariete cuneata. 

22. MeridUm, Ag. 

28. Asterionella, HaasalL 

Fam. 5. STRiATBLLEiE, Kutz. 

Tribus I. Striatellecs genuiiUB. 

24. Rhabdonema, Kutz. 

25. Tabellaria, Ehr. 

26. Grammaiqphora, Ehr. 

27. SiriateUa, Ag. 

TriAtt* 2. StriateUete cuneatte. 

28. Podosphenia, Ehr. 

Fam. 6. Naviculb^, Kutz. 

TVtAtw 1. Namculea genuina. 

29. Navicula, Borg. 

30. Stauroneis, Ehr. 

31. Pleurosigma, Sm. 

32. Scoliopleura, Grun. 

33. Jmphiprora, Ehr. 

34. Mastoghiaj Thwaites- 
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Tribua 2. Navictdea cuneata, 

35. Gomphonema, Ag. 

36. Cocconeia, Ehr. 

Fam. 7. Subibillejs^ Grun. 

TribuB 1. SurireUea genuituB. 

37. Surirella, Turpin. 
88. Campylodi$cu9, Ehr. 

7Vt^ 2. Surirettem cuneaia. 
80. NbviUa, n. gen. 

j3. '' Side view'' unsymmetrical longitudinallj. 

Fam. 8. Epithbmiejs^ Grun. 

40. Epithemia, Breb. 

41. Himaniidiumf Ehr. 

Fam. 9. CrMBBLLEiB, Pritcli. 

42. Cymbella, Ag. 
48. ^mpAora^ Ehr. 

B. '' Front view '^ unsymmetrical in the longitudinal 
axis. 

Fam. 10. NiTzscHiEiBj Grun. 

44. Niizwkia, Hassall. 

45. TVyblionella, Sm. 

46. Ampkipleura, Kutz. 

II. Valves unequal (uensdannede). 

Fam. 11. AcNANTHBiE, Grun. 

JVibus 1. Achnanthea genuina. 

4:7. Achnanthes, Borg. 

48. Achnanthidium, Kutz. 

« 

THbu9 2. Acknantkea cuneata. 

49. Rheicosplienia, Grun. 
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An Elementmy Tea^t-Book of the Microscope, including a 
description of the methods of Preparing and Mounting 
Olgects, ^c. By J. W. Griffith, M.D., P.L.S., &c. 
London : Van Voorst. 

Dr. Griffith is too well known to microscopists. not to 
ensure us that any work from his pen will be interest and 
value, and in the present one he has certainly given a very 
useful addition to his former labours. 

Its object " is to furnish an elementary course of instruc- 
tion in the use of the microscope, and in its application to 
the examination of the structure of plants and animals/' 
But, in addition to this, it also includes figures and descrip- 
tions of the '^ principal structures and more minute forms of 
both the vegetable and the animal kingdom, which are com- 
mon and readily procurable.'^ A chapter is also given upon 
the optical principles of the microscope, and a sketch of the 
subject of polarized light. 

Intended, as it is, for beginners or novices in the use of 
the microscope, the work, of course, contains much already 
well known to those in the habit of making microscopic 
observations, and does not enter very deeply into many points ; 
but what it does contain is well and clearly expressed, and, 
so far as we can perceive, all that is really likely to be of use 
to the class for whom it is intended is giveii in it. The 
numerous and beautiful coloured plates, which appear to be 
most carefully and correctly executed, give the work a special 
character, and we have no doubt that it will be found to 
supply the place of numerous larger and more expensive 
books to a large class of readers, and to all begiimers who 
may not have determined to devote themselves to any 
special subject of research, but may employ their instruments 
in a discursive way through all the realms of nature. 

We cannot give a better idea of the book than by going 
over the chapter of contents. In the first chapter we 
have an account of the structure of the microscope, with 
details of the various forms of apparatus which are intended 
to assist its use. In the second chapter the beginner 
will find a good description of how he is to proceed in 
the mounting of objects. This is a subject which deserves 
more attention than it has yet received. The best possible 
way of noting the progress of observation with the micro- 
scope is to make preparations of the objects, seen. This 
is one great advantage of microscopic inquiries — ^that their 
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results may be kept in museoms of small size. All otber 
inquirers are obliged to arrange their specimens in extended 
cases^ but the microscopist can exhibit all his treasures in 
a very small space. 

Following the old systematic view^ Dr. Griffith begins 
with Tcgetimle structures^ and passes on to those of animals. 
In his third chapter he speaks of vegetable tissues and 
elements ; and if he were a professed botanist instead of a 
microscopist^ we might join issue with him in regard to the 
result of his observations. From vegetable elements he passes 
to vegetable organs. Here we find a very good account of the 
various organs of plants. From the higher plants in the 
fourth chapter^ we pass, in the fifths sixths seventh^ eighth 
and ninth chapters^ to an account of the various structures 
found amongst ferns, mosses, algse, lichens and fungi. It is 
impossible to criticise all the information here given. Dr. 
Griffith has, with a respectful regard to the memory of his 
distinguished colleague and co-editor in ' The Micrographic 
Dictionary/ reproduced here in a more elementary form what 
was recorded there. The late Professor Henfrey bad studied 
with more than ordinary diligence the structure of the 
Cryptogamic forms of plants, and he has left in his researches 
amongst these humble forms of the vegetable kingdom a per- 
manent record of his love of natural objects and powers of 
observation. 

Passing down the vegetable scale of existence, we diverge 
from plants into animals at the Fungi. Animal elements and 
tissues follow the Fungi in a tenth chapter. It would be 
invidious to criticise what is done so well ; yet we cannot but 
feel that in these elementary chapters Dr. Griffith has 
opinions with which we do not wholly agree. At any rate, we 
freely admit he may be as right as ourselves, and we commend 
his observations to our friends who are beginning to study 
minute structures. Starting from the great broad basis of 
universal animal structure, we have, following, particular 
accounts of animal families. We have no particular micro- 
scopic account of the Mollusca; but why they have offended 
Dr. Griffith we are at a loss to discern. We feel inclined at 
once to supply a chapter on the microscopic interest of 
MoUusca. Tne teeth of the Gastropoda, &c., the glands of the 
Lamellibranchiata, and a host of other phenomena, occur to 
us. But we must follow Dr. Griffith. Chapter XI is devoted 
to Articulata. Chapter XII to Radiata ; and as this tribe 
has been given the go-by of late, we may as well say the 
whole family is treated by Dr. Griffith with great contempt, 
and dashed off in two pages. The Protosoa, being especially 
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microscopic^ are treated at length. Here we have an 
account of that very heterogeneous and doubtful family, the 
Infusoria. Of course in catering for juniors, Dr. Griffith does 
not indulge in speculating as to the animal or vegetable 
nature of these organisms. He gives descriptions of various 
forms, which his plates display in all their proportions and 
colours. Wisely reserved* to the latter part of the book is a 
chapter on " optical principles'.'^ We advise all readers to 
skip this chapter if they please. A dinner is not the less 
pleasant that you are ignorant of the structure and functions 
of the nerves of teeth. The wonders of the microscope may 
be enjoyed without a knowledge of '^optical principles. 
What we commend is the use of the microscope, and when 
observation has gone to its furthest point, the desire for a 
knowledge of the principles on which we have proceeded may 
undoubtedly lead to yet further discoveries. 

In conclusion, we would commend Dr. Griffith's work to 
out readers, belieting they will find it all that is necessary 
for the commencement of observations with the microscope. 
Should they ever become masters of its details, we can rejoice 
with them in the power they possess of diving deeper into the 
great secrets which the Creator of AH has yet to reveal to 
tnose who diligently study and take delight in His works. 



NOTES AND COERESPONDENCE. 



Zoospenns in the Ovaria of PnlmonillBrous Oastropodi.— In 
the April number of your Journal I find a communication 
regarding tli^ above subject^ from one of your correspondents. 
In this communication the writer impugns the accuracy of 
my assertion, Jbhat the zoosperms are not secreted in the 
ovary properly so called. It is stated that, because the 
structures in question are to be seen in a fully developed 
condition in the saccules of the ovary, the latter organ is 
that which gives them birth. Now, without desiring to 
^ell upon tlxe fact that the petitio principii is hardly a fair 
mode of reasoning, allow me to indicate to your corre- 
spondent a few of the difficulties which his assumption 
involves. 

1st. — ^The zoosperms being foimd fully developed in the 
ovary and imperfectly formed [spermatophora] in the sperm- 
sac, they must, according to his hypothesis, have undergone 
a species of retrograde development. 

2nd.^^There being but one oviduct, the zoosperms must 
pass out with the ova, and, therefore, be utterly valueless so 
far as reciprocal fecundation is concerned. 

8rd. — The testis [mihi] which is tout entier of greater 
volume than the ovarium, would have but a subordinate 
function attached to it. 

4th. — It would be impossible to show how the zoosperms 
pass into the spermatheca.— -Henry Lawson, M.D., Professor 
of Physiology in Queen^s College, Birmingham. 



Sterdosoopio Photographs of Diatoms. — ^At the recent soir^ 
of the Microscopic Society were exhibited a series of photo- 
graphs; by Dr. Maddox, of various forms of Diatomacea, in 
which the markings were defined with great distinctness, and 
the peculiar appearances produced with differences of illumi- 
nation were illustrated. These attracted considerable notice. 
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Some of the most interesting were taken in pairs^ so as to be 
shown in the stereoscope^ the negatives of which wdre 
obtainecl with a -y^th of 172° of aperture."**" As it is impos- 
sible to see these objects stereoseopically with the full aperture^ 
by any form of binocular microscope^ it may be stated thait 
the pair of negatives were impressed by two different ex- 
posures^ slightly shifting the objects sideways and altering 
the focus for each time. In fact^ it is difficult to obtain two 
negatives^ taken at different times^ closely alike. With a 
lai^e-aperture objective, even a difference of inclination 
will give a stereoscopic effect in the combined pictirres. 

Some of the diatoms photographed by Dr. Maddpx, when 
viewed in the stereoscope, appeared disk-shaped, or with the 
surface of the valve curiously oontorted; and the markings 
standing in bold relief, like the seeds of a pomegranate. 

Those who take an interest in the structure of the mark- 
ings on the Diatomacese may, perhaps find thpt a careflil 
scrutiny of these photographs (which we believe are now ih 
the hands of Mr. How, Foster Lane, Cheapside) will materi- 
ally assist in determining their character, or whether they are 
in the form of projections or depreasiona.- — P. H. Wenham. 



Hotes on Saphides, by George Gnllivcil)^ Esq.— We have ajbeady 
seen ('Annals' for April and July^ 1863), hovv well this order 
is characterised by raphides, so that not onljf can a plant 
belonging to it be nenceforth truly distinguished from JOther^ 
of nearly allied orders by these acicul^ar crystals a]one, 
but a minute fragment of the leaf or ita modificaiions may 
be sufficient for the diagnosis; nay^ that even a seed-leaf 
would be so was proved in (Enothera and J^ilobiujpfi. 

This last fact appeared so remarkable that I hav^ lately 
made it the subject of experiments with other plants, whi^n a 
careful examination of numerous species showed that thpse 
belonging to orders previously ascertained tP be regularly 
destitute, in the adult leaves, of raphides, are also equally 
devoid of them in the seecloleaves* i?hen the seeds of siich 
Onagracese as were easily procurable (to wit, Circesa Itite- 
tiana, Eucharidium grandiflorum, Clarkia elegans, C puU 
chella, and Godetia vinosa) were sown in pats ; and as sooti 
as the seed-leaves were well developed above the soil, they 
were all examined, and found in every instance to contain 
raphides. These could be seen both scattered in bundles 
throughout the parenchyma and floating freely and singly 

* The ^s^th used was. constracteci by Mr. Wenliam, aqpl lent fojr the oceasion . 
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m the water wherein the part had been broken by pressure 
and friction between the glass object-plate and cover. The 
raphides in the green cotyledons were somewhat smaller and 
less plentiful than in the plumule and fully dereloped stem 
And Ijeaves. 

The difference in question between Onagracese and their 
nearest allies of other orders is not only very curious^ but is 
(One of those numerous phenomena which remind us of how 
ilittle we know of the recondite operations of vegetation. 
Take, for example^ two plants^ ad EpUobium hirnUum and 
Lythrum salicaria, similar in habit and growing closely 
•together in the same soil of the river-bank^ and observe the 
signal difference of their products — ^the one plants as a 
regular part of its healthy structurej abounding during its 
whole existence in raphides, the other as regularly destitute 
of them, and affordmg sphseraphides instead, differing as 
much in form as they probably do in chemical composition 
from raphides. Supposing, then, as there is some reason to 
do, these crystals respectively are phosphate and oxalate or 
4ome other salt of Ume, a leading and constant function 
of the Onagracese would be the formation of the phosphate, 
while the Lythraceae would be a laboratory of a different 
salt — the performance of each of these diverse operations 
being a regular and special design of the plant-life in sdch 
cases. 

But though we know so little of this subject that its sig- 
nificance remains a mystery to us, we may now make good 
use of the facts already revealed as botanical characters, pro- 
vided we distinguish truly, as proposed in the last number 
of the ' AnnaJs,'* raphides from sphseraphides, so as not to 
confound such different things under one and the same 
term, taking care also to observe how far the sphseraphid 
tissue (of which an engravingt was given in the same number 
of the ' Annals^) may be characteristic of certain orders. If 
we confine the word raphides to the needle-like crystals 
commonly occurring in bundles, it may be the expression of 
a more universal diagnosis between such orders as Onar 

* Without some such definition as therein proposed be used, there will 
be, as there has long been, great confusion. It is merelj perplexing to saj 
that such a plant, or order of plants, affords raphides, unless it be defined 
what is meant by this term. It should be confined, as I have lateW confined 
it, to the acicular forms occurring so commonly in bundles ; and ail the con* 
glomerate forms provisionally, should be called sphreraphides. These last are 
much more common and widely diffused than true raphides. — Q. Q. 

f The outlines of the crystals are often more or less rounded or granular, 
not so sharp and distinct as there represented. In that number of the 
* Annals,' p, 238, fox OftcnrbUacea, Te^id, J)io$e$reaeia^ 
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gracess and their next aUiee^ and yet less simple and sure« 
tlian any single character hitherto employed. Thus^ too^ 
we could determine the affinities and contrasts of certain 
plants by a method at once easy^ novels and practical^ and all 
this in the absence of those parts heretofore exclusively used 
for the descriptive distinctions. And there would be another 
advantage in enlisting these crystals into the service of 
systematic botany; for we should not be thus employing 
merely an empirical formula^ but methodically recognising 
some really fundamental results of plant-life^ well fitted to 
keep before us such interesting and important phenomena in 
the economy of vegetation as must be especiaUy valuable in 
a natural system of classification. — Annals of Nat. HisL, Oct.^ 
1868. 

Onaffracete. — ^This order^ as shown in former papers^ is so 
well and truly characterised in this manner^ that the raphides 
even in the seed-leaves may be sufficient for the diagnosis; 
and I know not that it had ever before been suspected that 
this rudimental part of the plant of one order would thus be 
adequate to distinguish it from the other plants of the nearest 
allied orders. 

Further, I have now to observe that the same difierence 
may be demonstrated in the ovule. In its sacs and in the 
placenta the raphides abound, whilst they do not exist there 
or elsewhere in plants of cognate orders. Though I have 
made a few observations to this effect in other raphidiferous 
plants, I have chiefly studied the facts in Onagraceae, because 
these are easily obtained, germinate freely, abound so much 
in raphides, and stand in the natural system between orders 
not thus producing raphides. 

Thus, taking the order Onagracese as a typical raphidiferous 
one, we have shown the presence regularly of raphides through 
every part and period of growth of the vigorous plant, from 
the ovule, cotyledons, axis, leaves and their modifications, to 
the parts of fructification, and, finally, to the pulp of the 
berry. In most, if not all, species of the order, tne raphides 
occur more or less in the anthers, filaments, style, and stigma, 
and, less plentifully, in the petals. 

Discor^acea. — The raphides are sometimes so very distinct 
and beautifal in this order, that they would be excellent 
examples for demonstration at lectures. By simply drying 
on glass some of the juice of the berry of Tamns communu, 
the raphides may be preserved for an indefinite time ; and, 
as they are about -rhth. of an inch long and TcW^h inch 
thick, they may be seen merely with the aid of a common 
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hand lens. In the ripe berry the raphides generally occur 
uaked^ either singly or in the characteristic bundles, destitute 
of a cell- wall. 

AracetB. — ^But the raphis-cells are so large and plain in the 
berry of Arum maculaium, and thus continue for a long while 
in its ripe state, as to afford as good an example for the study 
of the development, form, and relations of the raphis-cells as 
the berry of the Tamus is for the examination of the separate 
raphides. And, in this point of view, these very common 
berries are well worthy of the attention of teachers and pupils. 
In the woodcut, fig. 3, it will be seen that some of the raphis- 
cells of Arum are nearly 3Vth of an inch in length and rh}^^ 
in breadth. 

Asparagacea. — This is propably a true raphidiferous order ; 
for, though I have not examined the exotic species, I have 
found raphides in all the British plants (except Maianthemum, 
which I have not seen) . In Asparagus officinalis raphides 
occur throughout the plant, and at all periods of its growth, 
from the first leaf-bud to the ripe berry. — Annals of Nat, 
Hist., Nov., 1863. 

Orchidacea. — Wc have already seen raphides abounding 
generally throughout tliese plants in the only four British 
species examined. Hence it appeared interesting to extend 
the inquiry to the exotic species, and especially to the 
epiphytes of the order, which I have been enabled to do 
through the courtesy of Dr. Hooker and Mr. J. De Carle 
Sowerby. The following are notes of parts of fresh plants 
received on January 26th and February 6th: — Isochilus 
linearis : raphides very scanty in leaves [and stem, but very 
plentiful in bundles in the fleshy root, without starch; 
dotted chains of cells in stem. Sobralia macrantha : raphides 
rather numerous in stem, leaves, and the parts of fructifica- 
tion. Calanthe vestita : raphides abundant in scape, bracts, 
petals, and other parts of fructification (no leaf examined) ; 
hairs of scape jointless, and not glandular. Dendrobrium 
noUle : raphides abundant in very young leaves, less so in 
old leaves and stem, and very rare in the root. D. ptdcheU 
lum : bundles of raphides in the stem and fleshy leaves, and 
very rare in the root. Leaf of another Dendrobium : raphides 
rather scanty, but large. Leaf of Aerides odorata : several 
bundles ' of raphides, but not abounding. Bit of leaf of 
Trichotosia (a section of Eria) : bundles of large raphides 
abundant in cells, and numberless smaller raphides in the 
field of vision ; hairs of leaf red, smooth, jointless, swollen at 
base, and not glandular. Schomburghia crispa : bundles of 
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raphides abundant in swollen part of stem^ scarcer in its thiu 
part and leaf; woody part of stem made up of dotted vessels. 
Cattleya Mobsub (leaf and swollen part of stem) : raphides 
abundant. Phaius ffrandtfoHua : bundles of raphides swarming 
in the leaves, bulb, and root-fibres; in the bulb, raphis-cells 
very large and hyaline, also a profusion of beautiful, conical, 
large starch-granules, average length -rK^l^i ^^^ breadth 
T^T of &^ inch. Brassia (a bit of the leaf, as also in all the 
following) : raphides, but not very plentiful. Oncidium : 
very few bundles of raphides. MegacUnium : raphides abun- 
dant, and a beautiful subcuticular sphseraphid tissue (^An- 
nals,' Sept., 1863, pi. iv., fig. 18) ; the diameter of each of 
the shseraphides regularly about 3 ^'^ ^t h of an inch. Amettia : 
raphides rather numerous. Bolbcphyllum : raphides pretty 
numerous. 

Aracea. — ^Among some fragments of plants to aid this 
inquiry, which were obligingly supplied by Mr. Cox, the 
excellent superintendent of the Bedleaf Gardens, is part of 
the leaf of Richardia milnopica, which I find abounding in 
biforines, the raphides escaping, under gentle pressure, regu- 
larly from both ends of the oval cells. — Annals Nat, Hist, 
March, 1864. 
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MiOBOBCOPICiX SoCtXTY OF LOITDON, 

March Both, 1864. 

Tam Annual Dreas Soiree of the Society was held thk tfening 
in the great Hall and adjacent roome of King'a College. The 
Tery fine weather, andeapecially as the soir^ waanot held aa before 
in Eaater-weeky enablea near 800 ladiea and gentlemen to attend 
this interesting and scientific meeting. The number of micro* 
scopes exhibited was over 200, the chief of which were from the 
Tanous instrument makers, most of whom are now members of 
the Society. The predominance of the binocular arrangement of 
Mr. Wenham, the oeauty of construction, and costly aoAptationB 
of the aeyeral instruments, were subjects general admiration. 
The following were among the exhibitors : — 

Mr. Bakeb. — Twenty-four mieroseopesy fifteen of which were made 
with his new binocular stand. These latter were arranged so as to 
display in an effectiye manner the adyantages of this construction. 
All the objects were of a popular character^ and among those 
which attracted most attention should be mentioned — artistically 
arranged groups of diatoms, opaque and transparent, the former 
showing well Dy the sofb light of the Lieberkuhn: spicules of 
Synapta, consisting of seyen^-four plates and anchors, similarly 
arranged ; a fine specimen oJr the Myriapod, *' Millipede," and its 
exuyi® ; a new polarizing crystal AsparHc acid; transparent injec- 
tions of the toe and brain of the mouse ; head of lai^e tiger beetle^ 
shown entire by the 3-inch objectiye. Among the living olgecta 
were seyeral specimenir'of the parasite {Atyalw foliaceus) of the 
stickle-back and other fresh- water fish. This forms an interesting 
study under the binocular, the respiratory action, sucker, and 
entire structure being well displayed. 

Dr. Cabpskteb exhibited a new binocular microscope by 
Nachet, in which the principle (introduced by Mr. Wenham) of 
allowing one-half of the cone of rays to pass on without interrup- 
tion is applied in such a manner that, by a change in the position 
of the prism, a conyersion of relief is produced ; a jpseudatcopie 
effect being substituted for the proper stereoiccpic projectien. 
Yarious objects were exhibited, showing this phenomenon in a 



VBOCBXDINOB OF 80CIBTIX8. 211 

• 

▼eiy remarkable xnaxmeir ; thus the effect of the conyergion upon 
the eg^ of a small Lepidopterous insect was to make them appear 
vas if JbacL open and seen from their interior face ; the same was the 
case with uie spherical and bell-shaped polycystina, and with such 
diatoms as Isthmia ; whilst the convex and concave faces of Arach- 
nodiscuB were mutually interchanged. Dr. Carpenter also exhi- 
bited a (true) half-inch objective, constructed for him hj Messrs. 
Powell and Lealand, speoally adapted, by the limitation of its 
angle of aperture to 40% for use with the binocular. The focal 
depth or penetration of this objective, combined with entire free- 
dom from that exaggeration oj relief Yrhic}i is necessarily produced 
when objectives of an angle of aperture much exceeding 40° are 
used witii the binocular, were displayed in such a manner as to 
JHktisfy the most critical judges, upon a beautiful slide of poly- 
cystina prepared for Dr. Carpenter by Mr. Freestone. 

Messrs. Cbovoh. — Ibwrteen mieroseopea^ including several of 
.their "cheap binocular microscopes." This instrument is of a 
.very superior construction, and optically as perfect as the most 
complete and expensive, and fidly bears out the t^timony of Dr. 
Carpenter and other eminent microsco^ists as to the great supe* 
rionty of this binocular as a " cheap " instrument. 

Messrs. Got7LD and Fobteb. — Eleven nUeroecopes^ including 
their portable sea-side microscope, admired for its cheapness and 
compactness ; it has coarse and fine adjustment mechanical rack- 
fltaffe, three sets of achromatic powers, best condenser on stand, 
with sliding, centre motion for mdining it to any angle, and fitfi 
into a case 5iin. by 5^ in.> and 8 in. deep. 

Mr. J. How. — Ten mieroeeopee. Among the objects exhi- 
hibited by reflected light, were curcuUo of hazel, small intestuM^ 
human, lung of boa constrictor, fbramini£ara, polycjsfoia; by 
tosnsmitted light, female gnat, head of crane fly, gizzard of 
cricket, foraminifera, Mediterranean diatoms (assorted); by 
polarized light, platino-cyanide of magnesium, salieine, and 
chlorate of potash. 

Mr. Ljj>d. — Seven mieroeeopee of different construction. One 
fine mounted specimen of the itch insect, one live specimen of the 
Ooneehilue Volvox, two polarised objects, especially one of the 
coral from the mountam lime-stone, forming a muet brillimt 

object. 

Messrs. Mubbjlt Aim Heath.— JBiwA^ mieroeeopee. Among 
others their new model, combining perfect steadiness with large 
range of adjustment, at a small cost. The objects wereyorticell% 
Ophiura, JBUea dilatata, S. Australia, peristoma of Bryum, spiral 
vessels of rhubarb, polycystina, diatomaceie, guano, &c. 

Messrs. Newton akd Co. — Twelve mieroeeopee. The objects 
were diatoms, polarizing objects, and injections; also a seriea 
of large preparations 8 inches in diameter, for gas. Microscopes, 
including scorpions, tarantulas, crabs, locusts, butterflies, Ac. 

Mr. NoBMAW. — 2^ne mieroeeopee. Some of the objects dis» 
played were of great beauty, and a few worthy of partieolar 
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notice, such as the wheel-shaped spicula of Chirodota figured hj 
Dr. Carpenter in his work on the microscope ; also a section of 
agate, hrought bj Dr. Murie from the Nubian desert, consisting 
of an aggregation of regular formed crystals, beautifully shown 
bj polarized light; likewise a mineral called sunstone, as an 
opaque object rivalling in iridescence and colour the elytron of 
the diamond beetle; also spicula of a sjnapta more than four 
times the size of those generally met with. 

Messrs. Powell and Lealaiti). — Seven of their splendid first- 
class instruments, and the following objects: — Circulation of the 
valisneria (with their new ^^th objective), Volwx globatory peri- 
stoma of moss, gastric teeth of cricket, leaf insect, circulation in 
young of trout, and tail of fish, &c., &c. 

Mr. Boss. — A magnificent display of twenty-four of his first- 
dass instruments. Although the objects presented no novel ty, 
the brilliant illumination and definition were very remarkable, 
We particularly noticed a slide of '' Heliopelta^'* mounted as an 
opaque object, shown in a binocular with the •^•inch of 90^, and 
its Lieberkuhn. 

Messrs. Smith and Beck. — Twenfy-four microBeopes; also 
two instruments connected with the early history of the com- 
pound achromatic microscope. 

The one was a microscope stand, designed by Mr. Lister in 
March, 1826. The work was executed by James Smith, under 
Mr. Lister's superintendence, and was finished in 1827. This 
instrument is the basis from- which has been built up all the 
improvements in the achromatic microscope which have taken place 
in this country. The object-glass was worked by Mr. Lister^s own 
hands in 1880, and its aperture was at that time larger than any 
other glass made either before or for some time after. 

The other was the first complete microscope made by James 
Smith on his own account. It was ordered by the late Mr. B. 
L. Beck, and delivered to him May 29th, 1889. 

In connection with microscopic objects, the same firm also ex- 
hibited the " life history " of an acarus, identical in appearance 
with the Acarus Oraasii, The various stfu^es from the egg to the 
mature male and female were separately shown, in a living state, 
by six instruments, accompanied with drawing at the side of each. 
The construction of these microscope stands, intended for purposes 
of demonstration, was entirely novel, and besides being of very 
moderate cost, the arrangements entirely prevented any inter- 
ference with the object—a precaution whicn so many find to be 
necessary on such occasions. 

In one of their ordinary best microscopes a Podura scale was 
shown, under a ^^th. This particular specimen exhibited in a 
st'rikine manner the continuity of, the markings — a subject which 
was still further illustrated by drawings of the scales from five 
different species, magnified 1300 linear. Under some of their other 
microscopes Smith, Beck, and Beck also showed some entirely 
new and exceedingly fine carmine inj.ections. 
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The SooiBTT. — Five- microscopes, including that splendid 
'' binocular/' with the objectives and other necessary apparatus, 
lately presented to the Society by Mr. Thomas Boss, were in the 
charge of Mr. Searson, the curator, who exhibited some fine 
]nje<%on8 of the dorsal and palmar surfaces of the hand, villi, and 
follicles of the intestine; sections of human scalp, with the hairs, 
glands, and vessels in situ; also, under several powers, the action 
of the cilia on the fibrilla of the common mussel, the isolated 
portions floating by means of the cilia across the field of the 
microscope in a remarkable manner, as so many infusorial ani« 
malcute. 

Mr. Wheeler; — Twenty-one microscopes, and an elaborate dis- 
plajr of objects, with some li^ht well-made cases for the con- 
venience of carrying a auantity of objects with safety. These 
comprised some respectable instruments at a very low cost, with 
others of higher pretensions ; and his first-dass binocular, with 
his improved achromatic objectives, made expressly for binocular' 
uSe, a new goniometer stage, and the modem appliances for 
special illumination. The objects were elegantly displayed, em« 
bracing an extensive series in almost every branch of microscopy ; 
the most enviable, perhaps, being his grouped and symmetncal 
selections of diatoms, both opaque and tnmsparent; whole in- 
sects, orchidaceous and other vegetable structures, and anatomical 
preparations. 

There was an interesting exhibition of early microscopes, the 
property of the Society, of Mr. Boper, and of the Assistant Secre- 
tary, Im*. Williams. Those belonging to the Society were the 
Martin microscope, of which there is a description in No. YI, 
new series, of the Journal. An early specimen of the compound 
microscope known as Culpepper's, and a silver mounted speci- 
men of Wilson's pocket microscope. These were from the 
Quekett collection. Those of Mr. Koper were Lyonet's anato- 
micid microscope, and one of Martin's early compound hand 
microscopes. Mr. Williams exhibited a lucemal microscope in 
operation. The double constructed microscope, two specimens of 
Wilson's pocket microscope, Withering's botanical microscope, 
two specimens of microscopes for opaque objects, a solar mi- 
croscope, and a very minute microscope contained in a case 
the size of a small acorn. 

The following gentlemen also exhibited microscopes with well 
selected and interesting objects:— Messrs. Pillischer,tep; Hi^hley, 
six, with beautifulphotographs of diatoms for the magic lanthom ; 
Mummery, two; Cfray, one; J. Smith, one; Morley,one; Home 
and Thomthwaite, three, and two polariscopes ; and Topping, two. 

Around the walls of the great hall were displayed a large 
series of elaborate and instructive diagrams, kindly contributed 
by Dr. Carpenter, Dr. Eeale, Mr. Mummery, and a very interest- 
ing series of the "anemona" executed by Mr. T. Suffolk, a 
member of the Society, were greatly admired. The generality of 
the objects far surpassed all former attempts, especially the 



214 PBOOBSDINOS OV tOOIBTIBf. 

diatomi, the deamess of mounting, and the geometrical arrange- 
meat of the several groups on the alidea, showed a great advance' 
in the preparation of these beautiful, instructivoi and elaboratire 
structures. 

. The whole of the proceedings passed off with the greatest iclait 
and thus ended one of the most successful soir^ of this Sodetj, 
maii^ due to the untiring exertions of Mr Blenkins, Mr. Boper, 
Mr. Lobby and tiie other members of the soiree oonunittee. 

April lSth,1664i. 
Chablis Bbookx, Esq., F.B.8., PreMent, in the Obair. 



Blandford Nugintour, Esq., 28, Ely Plaoa, Holbom, was balloted 
for, and duly elected a mentber of the Society. 

▲ paper by Dr. Yogel was read on Trichina spiraliii illustrated 
by four slides of specimens. 

A letter was read from W. H. Hull, Esq., requesting informa* 
tion on the scab of sheep, now prevalent in Auatoalia. 

J% 11^;^, 1864. 
Chablxb Bbooee, Esq., F.B.S., Preiident, in the Chau*. 

Edmund Wheeler, Esq., HoUoway, Benjamin Vox Watkins, 
Esq., Eem House, Conholt Place, Brighton, Ber. B. H. N. 
Brown, 12, Oakley Square, Alfred Lapone, Esq., Denmark Hill, 
and William Wright, £sa., 12, College Terrace, St. John's Wood, 
were balloted for, and duty elected members of the Society. 

A short paper by W. Hendry, Esq., on Glass Crystals, was 
read. 

A paper by Dr. Greville, on Diatomaceie, was read. 

Mr. Beck made some remarks on certain peculiarities in spiders. 

June Sth^ 1864. 
ChabIiES Bbookb, Esq., F.B.S., Prerideni^ in the Chair. 

Joseph Spawforth, Esq., Sandall Cottage, Homsey Bise, G^ige 
H. Fryer, Esq., 70, Portsdown Boad, Maida Yale, were balloted 
for, and duly elected members of the Society. 

The following papers were read : 

** On VuxiOAWTjB CBW.B," by W. H. Hall, Esq* 

. Believizig that vulcanite would make good cells for mounting.' 
microscopic objects, Messrs. Silva and Co. kindly supplied me 
with some tubmg of this material. I had some doubt as to the 
action of glycerine upon it, but this has been removed, for after 
soaking a tnin piece in pure glycerino for the last two months^ 
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I cannot perceive the Blightest alteration in it : the ring experi- 
mented upon is on the table. The cells which I now eznibit 
were ent with a lathe and an ordinary chisel, of ft thickness of a 
little more than the microscopic thin glass and upwards, and 
cemented by heat with marme glue to the glass slide. It 
will be perceired that the thinnest has not altered its shape in 
the slightest debtee. 

Mr. Bailey, of No. 162, Penchurch Street, City, has undertaken 
to supply these rings from 6d, to Bd, per dozen, iMcording to sise 
and tnickness. 

In examining a* slide of Polycystina a te^ days ago with oblique 
light thrown by the mirror, my attention was attracted by seeing 
the black ground more intense and the object better brought out 
while my hand was employed in moyins the reflector ; I found this 
to proceed from the shadow — the hand cast across the plane of 
the object-glass. This suggested placing a piece of dead black 
paper on the table beneath the objective, or still better, at the 
Dottom of a pill-box mounted on the stem carxyins; the mirror, 
which gave an increased improvement in the bacE ground. I 
subsequently substituted for the sombre colour papers stained 
with green, blue, yellowj^red, pink, oranse, &c.. with a pleasing 
and I think instructive effect— very mteful to the dye, especially, 
so in respect to the greens and the blues. I propose to try if the 
spot lens can be used with a like result ; in the mean time, if not 
already observed and recorded, it may be interesting to your 
readers. 

Lee's Cabd-boaiid Cells ^rMovNTiNa dbt Objects. 

Mb. Hsnbt Lbs introduces to the Society specimens of cells 
cut from tubes of card-board, which being cheap to purchase,. 
1«. per gross, and easily made, will be found very useful in the 
mounting of dry and opaque objects. As these are now much in 
favour for the binocular microscope, it is hoped that cheap celU 
adapted to them will prove acceptable to botn amateur and pro- 
fessional mounters. They are made in the same manner as the 
sides of pill-boxes, by rolhng gummed paper on a wooden mandril,* 
and cutting rings from the tube thus formed when dry and 
hard. It will be seen that they can readily be made of any re- 
quired depth, di&meter, ot thickness. 

" On the use of black and coloured paper as a background for 
objects," by Mr. Hall. 

*' On anew Achromatic Condenser," by Mr. J. "Webster. 

*^ On the structure and formation of the Sarcolemma of Striped 
Muscle, and of the exact relation of the nerves, vessels, and air- 
tubes in the case of Insects to the contractile Tissue of Muscle,*' 
by l)r. Lionel S. Be<^e. 
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PRESENTATIONS TO THE MICROSCOPICAL SOCIETY. 

January IZth^ 1864. 

PreseiUed by 

Cuuidiaa Journal, No. 48 . . . Tlie Editor. 

Intellectual Observer, No. 2i . . . Ditto. 

Journal of Photograpby, No. 205 . . Ditto. 

Pliotograpliic Journal, No. 140 . . . Ditto. 

Astronomical Register, 1864 . . . Ditto. 

Historia e memorias da Academia real das scienciaa de 

Lisboa, 1863 .... Academie. 

Annals and Magazine of Natural Historj, No. 73 . Purchased. 

30 Slides of Diatoms (America), . . . Prof. Jones. 

12 Slides of Ales .... Mr. Qoddard. 

6 Slides of Coal .... Mr. Tupbolme. 

February 10th. 

Quarterly Jourual of Science, No. 1 . . Tbe Editor. 

Intellectual Observer, No. 25 . • . Ditto. 

Quarterly Geological Journal, No. 77 . . Tbe Society. 

Annals and Magasine of Natural History, No. 74 . Purobased. 

On Cepbalization, and on Megastbenes and Microsibenea 

in Classification, by J. D. Dana . . The Author. 

Photograph of Leaf Insect . . Mr. T. Ross. 

April 13/A. 

On the Structure and Fomiation of the so-called Apolar, 
Unipolar, and Bipolar Nerve-cells of the Frog. By 

Dr. Lionel S. Beale . . . . The Author. 

Observations on the Genus XJnio By. Dr. Isaac Lee . Ditto. 

Arcbiv des Yei'eius fiir wissenscbaftliche Heilkunde, 

Leipzig . . . . .Dr. Vogel. 

Proceedings of the Academy of Natural Sciences of Phila- 
delphia, Nos. 3 to 7, 1 863 . . The Society. 

Transactions of the Linnean Society, vol. xxiv, part 2 . Ditto. 

Journal of the Proceedings of tbe Linnean Society, No. 28 Ditto. 

Idst of Linnean Society, 1863 . . . Ditto. 

Intellectual Observer, Nos. 26 and 27 . vThe Editor. 

Journal of Photography, Nos. 208 to 211 . . Ditto. 

Photographic Journal, Nos. 141 and 142 . . Ditto. 

Annals and Magazine of Natural History, Nos. 76 and 70 Purchased. 

Four Slides of Trichina fpiralis . . Dr. Vogel. 

May llth. 

Quarterly Journal of the Geological Society, No. 78 . The Society. 

Canadian Jourual of Industry, Science, and Art, No. 50 . Ditto. 

Intellectual Observer, No. 28 . . The Editor. 

Photographic Journal, No. 142 . . . Ditto. 

Journal of Photography, Nos. 212, 213 . . Ditto. 
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Prnmiedby 

Annals and Magazine of Natural History; No. 77 « Porohased. 

Fifty Slides of yarions Woods, with the List of the Names 

thereof ..... H. Black. Esq. 



June 8M. 

Blackwall*s Spiders of Great Britain and Ireland, Pkrt II, 
Bay Society, 1864 . • • . 

Intellectnal Observer, No. 89 . 

Joumid of Photography, Nos. 214 and dlS . 

Photographic Journal, Nos. 144 and 145 

Yerhandlnngen der kaiserlichkonigiichen Zool^sch- 
botanisohen-Gesdlschaft in Wien, 1863 « 

Monographic der oestriden von Friedrich Braner 

The Annab «id Magaxine of Natural History, No. 78 . 



The Society. 
The Editor. 
Ditto. 
Ditto. 

Ditto. 

The Author. 

Purchased. 



W. G. 8EAB80ir» CknUor. 
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IjDarOHSBTBB LllftBAST AVD FfiIU)80PHIOAL SoOIETt* 

laciiOfloonoAL ssotioK. 

Ez^BACT jhm PBOon^nreft rf ike MicbosooficaIi Sscf xoir of 
thd LiTSBABT onJ-PHitOBOpaxoAXi SooixTT, 19th O&toher. 

A loiter dated 15tti May, 1868, waft tead ttom Captaui J. 
3ditohell, of MAdrap, addveftsed to the President, preaentin^ copies 
of Beport poblialied bj the Madras Gk)yeniment, and stating that 
the almost uniyersal opiiuoni that the cotton fibre is of a flattened 
torti consisting almost enturely of membrane, is one founded oa 
errdr as far as the genend foman ci well-nourished cotton fibre is 
i^nceitted. 

Captain Mitchell further stated that an examination of many 
tarietite of cotton had led him to believe that in those cottons 
which find most favour in the English market there is a yerj large 

Sropoition of hairs that are entire! j or nearly filled wi^ secondaiy 
epositst and 09 tht cantraij in the low-priced cottons, the flat 
fibre consistinff of hardly anything but membrane, in fiurt, an 
^^gpgfiatij vaSieiamtMmi eell p^dominates, the knotty poiw 
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tion considered as refuse consisting almost entirely of those flat 
fibres, the absence of secondary deposits being an indication^ of 
careless culture, or, what is much the same thing, of a poor soil. 

Mr. J. G-. Dale in a note to the paper on carmine injeetieii 
stated that, as a blue injection, that <h Tumbull's leares nothing 
to be desired. He could not find the formula for it published) 
and tha^efore appended a copy, as follows :-^ 

10 grains sulphate of iron, 

2 02. water; 
Dissolve oold : then take— > 

32 grains ferrocyanide of potaBsium, 

2 oz. water; 

Dissolve cold : mix the two together and shake well for some time], 
then add — 

1 oz. glvcerine, 

I^ drachm pyroaoetie spirit, 

1 OS. aloohoL 

The following is the Beport referred to at the above Heetiog* 

• * 

BeTBKUE DxPiLBTMBKT. 

PEOOEBDnres op thb Madhas Gotbbkmbkt. 

Bead the following letter :•*- 

From Captain J. Mitchell, Officer in charge of the Gorem- 
ment Central Museum, to J. W. Bbeekb, Esq., Private 
Secretary to His Excellency the Ooremor, dated Madras, 
21st April, 1862. 

Mt beab Sib, 

1. On the 4ith instant I had the honour to acknowledge the 
receipt of certain samples of cotton that were forwarded with your 
letter of the 8rd April, 1862. 

2. The examination of these samples has occupied all the time 
I could command since that date, and it is now my dui^ to report 
the result. I fear His Excellency Sir W. Denison will consider 
it a very inadequate return for the time devoted to it. It cer- 
tainly appears so to me. 

8. I hare considered it adrisable to send in ftdl all the mea- 
surements that I have made of the diameter of the fibre, because 
it seems to me that a mere ayera^e is calculated to giye a yery 
erroneous idea of cotton as it reaUy is. With the whole of the 
measurements before him His IhKoellency will be able to see the 

ta on which the areragee are founded. 

4. The measurements were made witii a cobweb microsttetery 
the diyisions of which (with the ol^ect glass used) haye h ralue 
of yjjj^jj oi an inch ; this quantity, 133,888, therefore, is ike 
common ^nominator of finctions, of which the micrometer read- 
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ings entered in the Beveral colonms of the table aie the nume* 

rigors. 

5. As it would have been obyioufily unBatiBfactory to select any 
particular kind of fibres for measurement, the plan I i^opted was 
to tease oat a pinch of the cotton until it lay pretty smooth ; from 
this I detached as thin a stratum as possible of about half an inch 
in width, which was placed on the compressorium in water. Then, 
commencing at one end, I passed the different parts in succession 
across the field of the microscope, and measured those that lay 
flattest and best situated for that purpose, without reference to 
their size or form. I did not at first note in the table the form 
of the fibres, but after a time it occurred to me to do so, as it is 
evident that the diameter of a flat thin fibre will, as a rule, be 
greater than a cylindrical one ; indeed, it follows as a matter of 
course that if one portion of a hollow cylinder be pressed flat, it 
must measure half as much more than the cylinarical portion, 
t. e.f in the ratio of the semi-circumference to the diameter. 

6. You will obserre that I hare used the terms round, roundish, 
flat, and flattish, in the table. I apply the term ''round" to a 
Sbte that is apparewtUf round and solid, with considerable opacity, 
somewhat like a stout hair; but I do not mean to assert that 
anch are in reality solid cylinders, they are possibly flattish fibres 
rolled up in such a way as to appear solid, and I reserve that 
point for further examination. 

7. Those termed '' roundish " have a light line along their axis 
when seen at the upper focus, an effect often seen with hairs, and 
which led to the idea of hairs being tubular. 

8. The ''flattish*' fibres have this line wider, and, a more or 
less, broad, opaque margin, which is rounded off so as to give the 
idea that a transverse section would be an eUipse of greater or 
less eccentricity. 

9. The " fiat thin " fibres are exceedingly thin, fiattened tubes, 
like pieces of ribbon, and without any appearance of internal 
thickening from secondary deposits. 

10. You will see by the fwovmig quotations that the use of 
some terms to describe the nature of the fibre was a necessity. 
Whether there be any kind of cotton in which a riband-like band 
is the common form I have yet to learn, but in the samples that 
I have examined, a flat riband-like fibre is not the rule, and in 
some varieties it is almost a rare exception ; — to proceed. 

11. The late Professor John Quekett in the Ist volume of his 
Lectures on Histology, speaking of cotton fibres, says they "are 
recognised as flattened and more or less twisted bands," and his 
figure represents, as well as a wood engraving can be expected to 
do, what I call "thin flat fibres." The writer of the article 
"Cotton" in the English CydopawKa U.D. 1854), says, "They 
(i. e, the fibres) are Ions, weak tubes, wkich, when immersed in 
water and examined under the microscope by transmitted light, 
look like flat, narrow, toansparent ribands, all entirely distinct 
from each other and with a perfectly even surfiioe and uniform 
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breadth. FrafesBor Henfrej, ' Microgrsphical Dietionarr/ is 
nearlj as bad ; he Bays, '^ From the abaence of the reguhir tineik- 
enmg hijers the oeUs of the cotton hurs becKmie coUapsed when 
dry, appearing like a thin band with thickened borders. 

12. I haye said that I have not found the abore descriptions to 
appljr otherwise than exceptionally, but I should mention here^ 
that in some of the samples smaU knots remained affcer the cotton 
was teased out with the fingers, and that I examined several of 
these knots and found them composed (almost entirely) of' Y&rf 
thin, weak, fiat fibres, much entangled. 

13. Although it seems probable that the quality of doth pro- 
duced and the fiidlity of working must depend matieriany upon the 
form of the^ fibre, yet great stress is laid upon its leneth. It is 
therefore with much regret that I am obliged to say I hare not 
been able to devise any easy and prietical method of measuring 
ntiffle fibres. The exceeding tenuity* of the fibre, say as a mean 
i-VvTT^h of an inch in diamc^ter, ren^rs it impossible to apply it 
to an ordinary scale, and the only method I ciui see is to cement 
them to a glass slide, which can then b^ applied to a scale ruled 
on glass for the purposp.- This is exdeedingly tedious and yexy 
trying to both eyes and head from^ the impossibiH^ of seeing the 
fibres without a lens ; I therefore abandoned it for the method 
adopted (I believe) by the broker and manufiusturer, of repeatedly 
drawing a small portion througli the' fingers until it appears to be 
nearly all in a line, and then measuriilg these small tuns. 

14. It is necessary also to observe that there is no equality of 
form or diameter in the individual fibres, which are in one part 
round, in another fiattish and twisted, appearing varicose ; spread- 
ing out into a fiat, thin fibre for some mstance, to become again 
contracted, Ac. This variation of form seems to render anything 
like a standard of measurement next to impossible. 

16. I have sent herewith the small tufts of cotton from which 
the lengths entered in the table were obtained. His Excellency's 
proposition to draw lines on paper exhibiting the average length 
of uie sevraal staples is, I think, a very good one. I would, how- 
ever, suggest that a broad bkck line on white paper, while quite 
as well seen as a white line on black paper, would oe more readily 
executed, the latter method, I fear, would require wooden blocks 
engraved for the purpose. It should be accompanied by a short 
description of the way in which a small tuft is to be prepared for 
measurement. The photo-lithograph sent by the Cotton Supply 
Association is not very plain, and unaccompanied hj any exj^lil- 
nation it seems likely to be misunderstood ; for a friend of mine 
who has taken some interest in cotton caltivation told me he 
thought it was intended to represent seeds vrith the adhering 
fibres simply stretched out. If an educated man could &J1 into 
this error, it would not be strange if the native cultivator should 
find it hard to understand. 

16* I will not detain this report longer, but will endeayour to 
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prepftT^ a memorandom on the sabject of measuromeat, to be for- 
varaed hereafter. 

P.S.*— 1. In a note dated 22nd instant, with which I was 
favonred, His Excellency Sir W. Denison was good enough to 
si^ggest the possibility <h obtaining a better knowledge of the 
stnicture of cotton fibres bj means of transverse sections. 

2. The subject is a veiy difficult one, as the sections require to 
be so exceedinfi;l7 thin, less than one-thousandth of an inch. I 
am not» ihererore, surprised that I did not succeed. But my 
fikilure to dbtain transverse sections, properly so called, led me ta 
eat as QUiquelv as possible through the fibres, and this method 
has revealea all I wanted to know, for the sloping extremities of 
the fibres thus obtaiaad show beyond a doubt thi^ in all, except 
the very tbinnesl^ iiiere is a greater or less amount of secondary ' 
depositji which in the round, roundish, and flattish ones is carried 
to aucb an extent aa to form (P) homogeneous solid body; instead^ 
of a hollow cell or tube, but in the flattish fibres the d^osit 
afipears thickest at the margins. The same result was subse- 
quently arrived at by examinii^ the cut extremities of other 
portioiui with a half«inch object glass and Lieberkuhus* reflector. 
This method of examination not only confirmed the results of the 
other, but exhibited also the very irregular form of the transverse 
section. 

8. I have also examined the fibres by polarised U^ht, u^on 
which I find the thin flat fibres have little or no action, being 
nearly, sometimes altogether, invisible when the axes of the 
NicoPs prisms are crossed. But they become visible when a film 
of selenite is interposed between them and the polarising prism. 

i5th Jpnl, 1862. 
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]Ponn and Oharacter of the fibre in the several samples. 



No. 1 The majority of the fibnra flattish with thickened walls, a 
few flat and very thin, still fewer round and solid looking. 
The flat thin fibres and those with thickened walls in about 
equal proportions, a few round solid looking. 
3 Fibres chiefly flattish with thickened walls, some round and 
roundish solid looking ; but very few of the very thin 
kind. 
4'Many flat and very thin fibres: others flattish with the 
widls but moderately tfaidcened, a few round solid look- 
ing ones. 
The thin flat fibres present in considerable number, fibres 
generally but little thickened and having a delicate ap- 
pearance. 



.raocBsoiNm or sooiBrna. 
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Form and Character of the fibre in the seyeral samples. 



6 Much like No. 5, The tkickness of the w«U of a fibre ih«fe 

^ »,i"*^JJ^^.t.tV¥" ^w TF.+ir»tl» of an inch. 

7 The flat thin fibres were the predominating charadier of 
this sample. 

8 Some flat thin fibres, but not in great numbers, the roundish 
and flattish predominating. 

9 The flat thin fibres formed about (f) ^rd ; the remainder 
chiefly flattish with thicl^ened waUs. 

„ 10 Thin flat flbres in considerable numbers, peihaps one half. 
„ 11 Consists chiefly of flattish and ronndiiAi fibree, the yery tMn 

flat ones being proportionately few* 
„ 12 Fibres roundish and flatti^ wilAi thick vMb ; very few of 

the thin flat kind. 
18 A few thin flat flbres : some of the flbres hate a ragged or 

torn appearance. 
14 Chiefly round, roundish and flattirfi flbi^ WiHi thick walls ; 

but few of the thin flat kind^ 
„ lAFlat fibres present, but not in great number ; chiefly flsHish 

hairs witn thick walls. 

16 Flat flbres in moderate quntity; the remainder roundish 
and flattish fibres with thickened walls, but somewhat 
nneren, 

17 Like No. 16. This is marked " saw-gtened." I hate not 
seen any indications of the injury said to be dotte by the 
saw-gin to Indian cottons, the flnre is as sound as any I 
have looked at. 

18|Gon8ists of roundish, flattish, and round flbres ; the broad, 
thin, and flat kind being very rare. This seems a yery 
I even cotton. 

(Bigmed) J. Mitohsix, Captwn. 

Obbi:b THBMOjr, 5th May, 1868, No. 977. 

1. Besolyed that Ciqptain MifeaheU's r^jport of his mioiosoopieal 
ezaaoQipation of various specimesw of eottoii be printed and cireu- 
lated. The samples numbered 10 to IS were received firom the 
Manchester Cotton Association. 

2^ Captain Mitchell is requested to pri^p#re the drawings and 
di^criptMna referred to in paragrs^ l&* 
ifme S(traet.) 

(Sijjpied) 7. B, 0m, 

Secret0fy to Ooeertkinmt. 

To tba Officer in chaise of tb^ Central Musemn- 

End. T. MeMootry* 



» 
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BSTZNUB DXFABTMXKT. 
PBOOXlDIlf as 07 THE MaDIUS OOYSKEOCEirT* 

Bead the letter from Captain J. Mitchell, Officer in cliaim of 
the GoYemment Central Museum, to J. W. Bbeeks, Esq., 
Private Secretary to His Excellency the Governor, dated 
Madras, 29th April, 1862 :— 

My deab Sib, 

With reference to the 16th paragraph of my letter of the 21st 
April, 1862, to your address, I have now the honour to forward a 
table exhibiting the prices of the various samples of cotton sent 
out by the Cotton Supply Association, opposite to which are black 
lines to show the avera^ length of staple, which lengths are also 
given in inches and decmial parts. To this I have added a short 
memorandum to show wh^ the table has been prepared, and con- 
taining a few remarks havmg reference to some points to which it 
appyrs desirable to attract attention 

Will you do me the favour to ascertain whether this paper will 
meet the wishes of his Excelleney the Governor, as conveyed to 
me in paragraph seven of your letter of the 3rd April, 1862. 

The white unee on this paper are intended to show, without 
havine recourse to a scale, the average length of fibre in the 
severiu samples of cotton sent by the Cotton Supply Association, 
being those in the greatest demand in the Englisn market. 

The plan of measurement adopted was to tease out repeatedly 
a small quantity of cotton untu a tuft was obtained with both 
extremities of the fibres as nearly as possible in line. It was then 
tied round the middle with a thread, and applied to a one-inch 
diagonal scale. 

But as, notwithstanding every care, there will remain a few 
fibres which project beyond the others, it is proper to note that 
the lines represent the length of the principal hodif of the tuft, and 
not that of these few extreme fibres. ^ 

There is a perceptible difierenoe both to tight and touch in dif- 
ferent cottons ; some are very soft and «t7^-looking, others feel 
somewhat crisp and look less brilliant. But it is probable that 
considerable experience is requisite before cotton can be judged 
of in this way ; therefore no attempt has been made to lay down 
rules on that subject here. It must, however, be observed that in 
cottons of Indian growth the microscope shows a greater propor- 
tion of thin flat fibres than is found in the American grown cottons, 
and it is possible that much of the beautiful glossy appearance of 
the better class of lone cloths and cambrics depends upon the 
comparative absence of these thin flat fibres from the cotton of 
which the^ are made ; and it may be a question for scientific 
agriculturists whether any alteration of the time of sowing or by 
some other means of which they will be the beet judges, more 
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time cannot be obtained for the accumulation of secondary depodtB 
in the hairs of cotton seeds. Its absence, and perhaps the short- 
ness of the fibre also, may be due to the too rapid ripening of the 
pods, or is it owing to the poverty of the soil r 

Some cottons present a considerable number of " specks/' or 
'' knots ;" these are found to consist of fibres in which the secondary 
deposit is absent, that is, of the thin flat fibres, consisting of the 
oeu^wall only. 

The points to which the cotton spinner attaches the greatest 
importance is '^LEKaTH or riBas" and ''absekos of to- 
EEiaK HATTEBS,'* OT in plain words *' dib$ ;*' uniformity of 
length also is of course assumed ; a reference to the prices also 
will show that they are in proportion to the len^h of wtaple. 
Thus on the 18th iJecember, 1861, Sealsland cotton, which mea- 
sured about one inch and two thir^ was 'irorth 21J., say 14 annas 
per lb., while saw-ginned Surat, which measured one inch and 
one fifth, say half an inch less, brought only 7^ J., or a trifle more 
than one third of the price of the former. 

The point therefore to which the attention of the grower should 
be directed is, by improved cultivation to increase the length of 
staple, for we see that when the staple was one half longer, the 
price was three times greater or increased from a trifle under five 
annas, to fourteen annas per lb. It is true the ^bre was also 
better in other way9^ but it is likely that more careful cultivation 
would improve the cotton in every way. 

The cotton (No. 1) placed at the head of the list is that in 
greatest demand, and it will be seen that its le&eth does not much 
exceed the Broach cotton. Knowing what careml agriculture has 
effected in £urope> Europeans have a right to expect that the 
same cause should produce the same effect in India, and in addi- 
tion to one-half or 50 per cent, to the price should be an induce- 
ment sufficient to the cotton grower to endeavour to effect such 
an improvement as would give India that command of the cotton 
market which is now held by America. 
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Length anS Price tm the ISM SecenAer, 1861, o/the/dloving 8am^ 
tfCottm. 



^ " 



ICoU<Hi 
Sea Island Cotton, 



Egyptian CoUon 



Pernambtioo Cot- 



Fair Oriens Cotr 



Ifi Middling Orieans 



16 Broacli Sunt... 



S<f. „ 6 „ 4 



* On the 20th NoTomber, IS61. for this sample ontj. 
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Obdbb thbbbok, 10th June, 1862. No. 1276. 

1. The G-OYemment are mach obliged to Captain Mitchell for 
the Table, &c., submitted with this letter, 

2. As the Table cannot be of much use, the Goremment direct 
that copies of it and of the Memorandum annexed, as also of the. 
papers recorded in the Order of 6th May, 1862, No. 977, be fur- 
nished to the Board of Bevenue for distribution to the several 
Collectors of this Presidency, and to such other persons as are 
interested in cotton cultivation. 

(True Extract) 

(Signed) J. D. Snr, 

Secretary to Government. 
To Captain J. Mitchell. 

To the Board of Sevenue. 

Sxd. B. T. Augnstin. 



Ordinary Meeting, March 22nd, 1864 

E. W. BnnrBT, F.B.S., P.O.S., President, in the Chair. 

Mr. HuBST communicated the following letter from Capt. John 
Mitchell, Superintendent of the Madras Museum : — 

Madras, IQth January 1 1864. 
To H. A. HuBST, Esq., 61, George Street, Manchester. 

Dbab Sib, — I have the pleasure to acknowledge the receipt of 
your letter of the 10th November, 1863. 

There are very few microscopists here, and as I do not know 
SBiy person who is likely to undertake the examination of cotton 
fibre in the various stages of its growth, I have resolved to do so 
myself, in the belief that the subject is one of sufficient importance 
to justify me in devoting one day in the week to the inquiry so 
long as may be found necessary. 

I have accordingly made arrangements with Dr. Hunter, 
Honorary Secretary of the Madras Agrihorticnltural Society 
(who at once promised me every assistance), to receive weekly on 
Saturday a few pods from the Society's grounds, where cotton of 
all kinds is growing. . 

I have already given four days to this inquiry, and although it 
is still in its infancy, I have obtained some interesting results, 
which I will at once briefly communicate. 

I began tiie examination with pods that were supposed to have 
been just formed. In this, liie earUeet stage, I found the cotton 
hairs just becoming visible upon the surface of the aeed as minute 
transparent hemispheres containiug a few motionless granules—- 
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I shoald peibapB say tmulaoent, for the cotton hairs do not seem 
ever to be tninBparent. 

In a more advanced stage the seeds were coyered with hairs 
which contained numerous minute granules floating in a very 
fluid and colourless mucus. An active rotation of the cell con- 
tents, exactly like that in Mtella, wto seen in all the hairs that 
had not beeh injured by pressure, and continued for a considerable 
time, at least hiuf an hour. I found it could be seen with Boss's 
half-inch and the higher eyepieces, but I used chiefly a iV^h. 

In a pod ^parently somewhat older the appearances only 
differed by the cell contents, which I have called colourless mucus 
above, becoming thickened, and thd granules somewhat smaller, 
BO that we had a fine granular mucus of a pale buff colour. 

As the pod becomes older the cell contents appear to increase 
in density and rotation to cease ; at least I have not seen rotation 
unless in the hairs <^ young seeds, i.ei, beeds from young pods of 
perhaps from two or three to ten or twelve days' growth. I have 
not, imfortunately, been able to learn the exact age of the pods. 

On Saturday last I plucked a fine pod of Queensland cotton 
(growing in the garden of a Mend) that was supposed to be nearly 
full grown, and was upwards of two inches in vertical diameter. 
In the hairs of this I found generallyi but not always, a considerable 
amount of secondary deposit, made evident by the thickening of 
the walls and by its action oh polarized light. But in the hain of 
younger pods there was nothing of the kind, and the walls were so 
thin as scarcely to afford evidence of their presence, it requiring 
considerable power to brins; out the usual double contour line, and 
they had no action, singly, on polarized light, although they 
be(»une a littie luminous in a mass of many. 

The growing cotton fibre is an elongated cone with a hemi- 
spherical apex, and, of course, a circular transverse section. Each 
hair is a single cell. I have sought in vain, with all powers and 
every kind of illumination that I thought likely to render it 
visible, for any section or transverse division in the hairs, and I 




justified in saying that spiral 
in any cotton hairs hitherto examined by me. But I have yet to 
examine pods of a later growth, and spiral fibre may yet appear, 
but I must confess I do not expect it. 

I have not seen any twist in growing fibre, and, notwithstanding 
the pressure to whicn the hairs are probably exposed, I have seen 
no flattening from this cause, but the hairs of course collapse and 
become flat when from any cause the cell contents are absent. 
From sections I have made and examined I believe that in the 
younger pods the hairs wind round the seeds; in the more 
advanced stages the hairs of neighbouring seeds intermingle, and 
this may account for the bent and twisted appearance of dry 
cotton, that is, in some degree; but the principal cause will 
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doubtless be found in the desiccation of the cotton after it is 
exposed to the sun by the bursting of the capoule, 

I must not omit to mention that when by pressure a portion of 
the contents is expelled from the cotton hairs, it xrequentlj 
appears in the form of small spheres, in which an active m<decular 
movement of granules is seen, just as in the mucous corpuscles 
from the mouui, f^m which, in appearance, they only differ in 
their larger size. 

I have seen in some dry Sea Island cotton, with a -^th and 
polarized light, what Mr. Sidebotham (was it he ?) took for spiral 
nbres, I presume ; but they are only visible in places and not in 
all hairs. I confess that at present I am a sceptic on this point. 

With apologies for this hasty letter^ 

X am, dear Sir, 

Your most obedient servant, 

J. Mitchell, Captain, J 

Superintendent Madrt^e Museum. ^ 



i% 9tht 1864, 

Officers elected 9th May, ISMi — Piesideni, Joseph Side- 
botham ; Vice Presidents, Arthur G-. Latham, Thomas Allcock, 
M.D., John B. Dancer } Secretary, Henry Alexander Hurst. 

Of the Council: — Joseph Biucendell, F.R.A.S., Thomas H. 
Nevill, John Parry, W. H. Heys, W. Eoberts, M.D., W, C. 
Williamson, P.S.S., ^., Murray Gladstone, L. H. Grindon. 

jiirNTTAL BSPOBT, 1864. 

The Council of your Section in presenting this, their sixth 
annual report, have to regret the loss of their late Secretary, Mr. 
George Mosley, whose untiring industry and zea] in promoting 
the progress of the Society can hardly be over estimated. One 
of tne first members, he was from its very commencement an 
indefatigable worker in its cause, and the Council believe that to 
him, in a great measure, may be attributed the marked success 
and increasing usefulness oi this Section. His place has been 
very ably filled by Mr. H. A. Hurst, one of the original sug- 
gestors of a Microscopical Society in Manchester, and also one of 
our oldest members, who has without hesitation very kindly 
acceded to the requort; of the Council to take upon himself the 
duties of Honoranr Secretary of the Society. 

Your Council have only to record the accession of one new 
member during the past Session, which has been one of compara- 
tiye quietude in the mstory of Microscopical science. 
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The foUowing papefs and communications liave been laid before 
you at the meetings held this Session : — 

Two oommimications ** On the stmcture of the Cotton Fibre at 
Tttrious stages of its growth/' by Oiptain J. Mitchell, of Madras. 

A paper by Messrs. Thomas Daries and J. D. Dale, **0n 
Transpaient Injections." * 

A paper by W . H. Hyslop, " On monntiBg Microscopic pre- 
parations in Canada balsam and chloroform." 

^ Description of an instrument for collecting soundings free 
from tallow," by Captain Baker, ship *^ Niphon." 

A pi^r by Mr. Sidebotham, ** On mounting objects for the 
Microscope in fluids," illusteited by specimens mounted in 1842 
and subsequent years. 

** Suggestions as to the use of mica slips and covers instead of 
glass, when emnloying high object-glasses," by Mr. Sidebotham. 

Addresses '^ On the present state and aims of Microscopic In- 
vestigation," by Professor Williamson and Mr. Sidebotham. 

The Society have also been favoured, by Mr. Dancer, with the 
exhibition of a new and improved oxy-caieuim Microscope. 

Abstracts of most of the above communications have been 
printed in the proceedings of the Society, and in the ' London 
Quarterly Journal of Microscopical Science.' 

Many discussions have taken place regarding the structure of 
the cotton fibre. 

' Your Council wotdd remind the members that ample supplies 
of cotton plants are being raised for their use, and trust the 
structure of cotton fibre will be fully investigated during the 
recess, the members having at their command better object-gLisses 
and instruments than have been hitherto applied to these investi- 
gations. Mr. Ghrindon has kindly promised to supply pods to 
members who apply for them. 

Supplies of soundings have continued to arrive from various 
quarters of the world, and it is to be hoped another year will not 
elapse ere some attempt be made to examine and classify the fine 
collection now in the possession of the Section. The addition to 
your microscopical oDJects has not been important, excepting 
twenty-four beautiful slides of scales of diurnal lepidoptera^ illus- 
trating Mr. John Watson's paper on the subject, read at our 
previous Session ; a fine specimen of Microscopic writing on glass 
presented by Mr. W. J. Itideout, and some fine sections of cotton 
from Mr. Crum, illustrating his pamphlet on the subject. 

Your Council would earnestly solict the donation of good illus- 
trative slides, which would always be accessible to the members, 
and hope that in time a valuable collection of authentic specimens 
may be brought together to serve for reference. 

The attention of the Section is respectfully called to a new rule 
of the Parent Society admitting associates to the Section on their 
paying half a guinea yearly subscription to the Section and a 
similar sum to the Parent Society. These associates enjoy the 
privileges of attending the meetings of the Section to which they 
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h^lcmg, and also the use of the leading voeni, with aoeeaa to the 

valuable libtaiy of the Parent Society. It is to be hoped that 
this measure will add to the number and efficiency of the Section. 
The Treasurer submits the following account of receipts and 
expenditure of the past year : 

J. O. Zmde^ Treasurer, in account with the IBcroecapical Section 
of the Literary and JPhilosophiccil Society qf Manchegter^ from 
May l^th, 1868, to May 2th, 1864. 



Dr £ 9. d. 

To Balance of last Account 4 16 2 

Subscriptions received 16 6 



£21 2 



O-. 



£ «. d. 



ByMieroraopicalJoimal. 10 
Printing and Stationeiy 110 

Album 16 

Literary and Philoso- 
phical Society for 

attendance [... 2 2 

Tea and Ck>ffee 2 16 

Postages 7 11 

Balance 13 6 9 



£21 2 



Examined and found ootvect^ 

John Slilgg, Juh., 1 v-rfifo 

B.0BXBT WOBLTBISGTOV, J'^^**^^- 

In conclusion, your Council would earnestly beg members to 
avail themselves of the ensuing recess to work up some of the 
many mvsteries still existing in Microscopic Science. The move- 
ments of DiatomacesB, — ^reported Amcdba m the interior of Plants, 
— Sexuality of Iniusoria, — are all subjects which will amply repay 
careful thought and investigation. The doubt existing as to the 
cause of the first, may be considered almost a r^roach to Micro- 
scopic workers. 

Tour Council would also express a hope that the next Session 
may be as fruitful (if not more so) than the last. 

The Bepori of the Committee appointed to conMer the heH means of 
mounting objects belonging to the Section, was read and reoeivei, 

COPT OV THX BISOBT. 

The Committee appointed to consider the best means of mounting 
the objects belongmg to the Section have now to report, that 
several meetingB have been held to fix upon the method to be 
pursoed to cany out the views of the members. 

The following resolutions and leoiMnnieAdationB have been 
passed: 

1. It is desirable that the soundines be first attraided to, and 
that a specimen of each be mounted dry for tJhe cabinet, to show 
the sand and the general^ character of the sea-bottom or harbour 
ftom whence it was obtained. 
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2« Thoee soimdingB oontainiiu; interesting specimeiui maj be 
afterwards mounted on a slide of Nevill's ceils^ each description 
separate* 

8. That it maj be desirable to request certain members to 
prepare cells, others to mount the specimens, and others to examine 
ana report upon them when mounted. 

4. That any of the members of the Section who maj desire to 
assist in the work can do so; and that a ree:ister be kept of 
specimens delivered to members and the time of return. 

5. That the Section shall provide glass sUdes and thin glass for 
the purpose of mounting the specimens. 

6. Duplicate slides of interesting objects from soundings majr 
be exchanged for other objects not in the cabinet. 

7. The specimens of Indian woods may be mounted for distri* 
bution amongst the members by any member who may wish to 
take charge m them, and who wnl at the same time mount one 
slide of each for the cabinet ; the blocks to be returned to the 
Section when done with. 

8. That a catalogue of the objects now in the cabinet be made 
as soon as conrenient. 

9. The Committee recommends that three curators be annually 
appointed, who shall have charge of the management of the 
specimens belonging to the Section* 
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On the SpiBAt MAiKtcros qfthe Plocci in the Oekits Tbichia, 
By the Eev. M, J. BebkleIt, M.A., F.L.S. 

A good deal of controversy has arisen respecting the real 
nature of the spiral markings m the genus Trichia, which were 
first observed by Schmidel and the younger Hedwig, and after- 
wards more exactly, on modern improvements in the microscope, 
by Klotzch and Corda, who were probably, at the time they 
made their observations, unaware of the earlier notices. The 
accuracy of Corda's drawings has, however, been called in ques- 
tion ; and mycologists, a few months back, were pretty equally 
divided on either side, the one regarding the threads as real spiral 
vessels, the other insisting that the spural lines were due to tor- 
sion, while Mr. Currie advocated a third opinion, in which he has 
been followed by De Bary and Wigand, viz., that the markingB 
were due to elevations in the threacu assuming a spiral direction. 

The question has again been brought immediately under my 
notice by some observations of Mr. knight, sent in a letter to 
Dr, Hooker from New Zealand, an extract of which I shall beg to 
lay before the Society. 

" I notice," writes Mr. Knight, « in the review of Mr. Ber- 
keley's ' Outline of British Eungology' in the < Natural History 
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fieview' of January, 1861, p. 8, that the reviewer states, in re- 
spect of spiral vessels, that it is true that all the species of Trichia 
eontains threads, all of which bear spiral markings, but the nature 
of the markings is still a subject of controversy. 

'' That these threads are true spiral threads I cannot doubt. I 
should, three or four years ago, have drawn your attention to the 
observations I had made on the subject, had I not been under the 
impression that the controversy had ceased^ and the spind nature, 
of those cells been admitted. 

'' I send you now a tracing of a sketch which I made several 
years ago. You will see that there are three distinct continuous I 

spirals— not asperities, nor what the reviewer terms arcuate eleva- I 

tions of the cell-wall following a spiral direction. That there 
may be no doubt of the correctness of the observation, I enclose 
for Mr. Berkeley a few specimens of a Trichia collected here. 
I have had them some time, and they may not be so well aidapted . 

for observation as when in a living state. With a good micro- I 

scope and a ^th object-glass the spirals are brought out quite dis- ' 

tinet, but a |tfa may be necessary to enable one to count the num- 
ber of spirals. 

*' Previous to observation, the specimen should be placed for a 
few hours in cold water, and then in boiling water. A shallow 
eye-glass would be best to use with the ^th ; otherwise, from the 
age of the specimen, the crossing of the threads will give the ap- 
pearance of asperities. The size of the spores is at least four 
times too great to admit of their being a spore attached to each 
asperity." 

Just after the receipt of Mr. Knight's communication, a very 
learned paper, by Herr Wigand, appeared in Fringsheim's '' Jahr- 
biicher fiir wissenschaftliche Botanik," (published at the end of 
November, 1861) on the genus Trichia and the nearly allied genus 
Arcyria, which (Ufifers principallv from JHchia in the absence of 
spim markings, or rather in the frequent substitution of rings 
instead of spirals. The memoir is accompanied by numerous and 
most careful figures ; and while it is quite convincing as to the 
threads bearing a very close relation to the spiral vessels of higher 
plants, it shows at the same time that they cannot be considered 
(at least, so far as herbarium specimens show) as vessels contain- 
ing a free spiral thread, or even a raised spiral thread attached to 
the inner walls, but rather as having an elevation of their walls 
from within in a spiral direction, so as to leave a groove exter- 
nally between each volution of the spiral, — the hollow of the 
Spiral itself being filled up afterwards, it should seem, by the 
eposition of new matter, thoug^h never in such a degree as to 
produce a raised spiral thread within the tube ; they resemble, in 
fact, if I may be allowed to use the illustration, a male screw rather 
than a female. As a proof of the deposit being subsequent 
to the spiral elevations, he adduces the fact that when first 
formed] they are colourless, and that they only become opaque at a 
later period of development. In certain states of Trichia ftircata^ 

VOL. IV.-^NBW BBB. R 
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as in Arcyra punieea, he finds rings instead of spinls, and, in 
some threads of the former, rings and spirals at the same time, 
with the addition of bladder-like swellings or beads towards the 
extremities. In Triehia abietina the spiral branches, and after 
two or three volutions become simple again, then running in a 
horizontal detection so as to form imperfect rings, and then again 
becoming oblique, exactly after the fashion of the mixed yessebi 
of FhsBuogams. Such phases, it is clear, could never be pre- 
sented by any twisting of a flat thread, even where there is one 
spiral alone — not to mention the fact that the threads are, from 
their earliest growth, not flat, but cylindrical — much less where 
the threads themselves are branched and, at the same time, irre- 
gular in outline, as is frequently the case. TUl a thin vertical 
slice from a thread can be obtained, it may be impossible to say, 
so positively as to convince aU sainsayers, notwithstanding ine 
deeper tint, whether there is reaUy any deposit in the inside of 
the threads corresponding to the spiral markings, though in anv 
case the elevations are due simply to some action toithiny which 
take place in a spiral or circular direction, passing occasionally 
from one into the other. 

I have examined Mr. Knight's specimens, prepared precisely 
according to his directions, and with an object-glass of one-fifth I 
see, clearly enough to satisfy myself, that there is a depression in 
the membrane of the thread between each spiral exactly as the 
structure is figured by Wigand, and, indeed, previously by Mr. 
Gurrey,* though, at the same time, it seems clear to me tnat there 
is no twisting of the thread, and that the appearance could never 
have been brought about by mere torsion. In Battarea I have 
seen the vessels more closely approaching the type in Phie- 
nogams; and, unless I am greatly deceived, I have on former 
occasions, in individuals of THchia which had just passed from the 
milky stage, seen nearer approaches to this than any which are 
figured in Wigand's plates. Be this, however, as it may, whether 
the difference be greater or less, it is pretty certain that the spiral 
marking of the threads is a case rather of affinity than analogy ; 
and we cannot entirely deny the existence of spiral vessels in 
fungi, though they may exhibit a somewhat difierent type from 
that to which we are accustomed. I have seen precisely tne same 
arcuate elevations in the cells of Sphagnum, respecting the spiral 
threads of which I believe there is no doubt. — Journal of Lin, 
Soo., Vol. VII, p. 54. 



On the Spiculjl contained in the Wood of the Welwitschia, and 
the CiiTSTiLLS pertaining to th&m. By Colonel Philip Tobkb, 

"Wkes the spicula were immersed in dilute hydrochloric acid, 
even though they remained in the liquid several hours, there was 
no action on the crystals. 

• * Quart. Journ. Mic. Sci.,' Vol. Ill, PL U, fig 4. 



PROCEEDTNOS OF aOCIXTIE». 28S 

Also when the spicula were placed in a platinum Bpooa with 
faydroflnoric acid and heated, and when the same was done with a 
solution of caustic soda, there was no apparent action on the 
Crystals. • • 

On the other hand, when the spicula were boiled in nitric acid, 
the crystals disappeared. 

When a few spicula were carefully burned by heating them on 
platinum foil oyer a small spirit-flame, a whitp ash remamed of the 
form of the spicula ; and when this ash, moistened with water, 
was examined by the microscope, it was found to be made up of a 
congeries of the crystals unaltered in form, and acting on polarized 
Kght. 

When a drop of dilute hydrochloric acid was added, the crystals 
disappeared, apparently with effervescence. 

A quantity of the spicula was collected which weighed 0*105 
gr. ; tnis was carefully Dumed as before ; the ash weighed 0*0^0 
gr., or jufit 10 per cent. : water added to the ash, the liquid slightly 
refi^red the blue of reddened litmus ; a drop of hydrochloric acid 
added, the ash dissolved with brisk effervescence ; and when this, 
neutralized by ammonia, was tested by oxalate of ammonia, a con- 
siderable precipitate formed. 

The supernatant liquid was removed, and tested by phosphate of 
soda ; but a very minute, if any, precipitate was thus formed. 

Tlus experiment shows that the siibstance examined is essen- 
tialbr carbonate of lime, possibly with a little carbonate of magnesia. 

The form of the crystals also supports this view, though their 
minuteness renders the examination difficult. By far the greater 

Sketches of the crystah. 







number of the crystals presented a rhombic outline, the largest 
measuring in their longer diagonal ^xnyth of an inch. Some 
approximation to the measure of the angles was obtained by 
means of a doubly refracting prism fitting on to the eve-piece of the 
microscope ; the mean of several measures gave 106^ nearly as the 
value of the obtuse angle'(that of calc-spar being 105°5'). With 
regard to the prismatic-looking crystals occasionflly seen, several, 
examined by &vorable li^ht, presented the figure a, h. 

This form of rhomboid resembles that which was called by 
Haiiy the "inverse," a peculiarity of which is, that its plane 
angles measure the same as the uhedral angles of the primary 

rhomboid. 

The crystals of the so-called crystallized sandstone of Fontaine- 
bleau (which are carbonate of lime containing sand) are instances 
of this form. 
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A« it appeans, therefore, that these crystals consist of carbonate 
of lime, tne question remains, What is it that protects them from 
the action oi acids ? 

JSome light is thrown on this question by tlie following observa- 
tions: 

Alcohol and ether, even when heated, had not the ^ower of 
removing the protecting substance; but if, after digesting with 
ether, the spicula were boiled in solution of caustic soda and sub- 
sequently immersed in dilute hydrochloric acid, the crystals 
disappeared, and their places were occupied by amorphous patches. 

There is one objection that may perhaps l^e taken to tne view 
here adopted as to the nature of the crystals, which may as well 
be noticed. It may be thought that in the plant the lime was 
united to some organic acid, say the oxalic. But it will be 
admitted that, putting aside the agreement in form with carbonate 
of Ume, the fact of the crystals being unaltered in form by burn- 
ing, and retaining the power of acti^ on polarised light, is fatal 
to such an hypothesis. — Journal oflAnn* Shc.^ YoL Vli, p. 106. 
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"-4 Contribution to the Miitutb Anatohy of the Betika of 
Amphibia and Ebptilbs. By J. W. Hulkb, F.E.C.S. 
Assistant-Surgeon to the Middlesex and the Boyal London 
Ophthalmic Hospitals. Communicated by W. Bowmak, Esq 
Eeceived February 4, 1864. 

(Abstn^ct.) 

The animals of which the retina was examined were the frog, 
the black and yellow salamander, the edible turtle, the water- and 
the land-tortoise, the Spanish Gecko, the blindworm, and the 
common snake. The method adopted was to examine the retina 
(where possible) immediately after decapitation of the animal, 
alone and with chemical agents; and to make sections of the 
retina hardened in alcohol or in an aqueous solution of chromic 
acid, staining them with iodine or carmine, and adding glycerine, 
pure and diluted, to make them transparent. The following is a 
summary of the results of the examination : 

1. The rods and cones consist of two segments, the union of 
which is marked by a bright transverse line. 

2. Each segment consists of a membranous sheath and contents. 
8. The outer segment, or shafts is a long narrow rectangle (by 

inference, a prism or cylinder). It refracts more highly than the 
inner segment. Its contents are structureless, and of an albu- 
minous nature. It is that part which is commonly known diz^^the 
rodP It is smaller in the cones than in the rods, and in the con^s 
narrows slightly outwards. 
4. The outer ends of the shafts rest upon the inner surface of 
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the choroid, and their sides are separated by pigmented processes, 
prolonged from the inner surface of the choroid between them to 
the line that marks the union of the shafb with the inner segment. 
The effect of this is that the shafts are completely insulated, and 
rajs entering one shaft are prevented passing out of it into neigh- 
bouring shafts. 

' 5. The inner segment of the rod^ and cones, or body (the ap^ 
pendage of some microscojiists), has a generally flask-shaped form, 
longer and more tapering in the rods, shorter and stouter in the 
6anea. It is much paler and less conspicuous than the shaft. It 
fits in an aperture in the membrana limitans externa. 
' Its inner end always encloses, or is connected by an inter- 
mediate band with an outer granule which lies in or below the 
leyel of the membrana limitans externa. Its outer end, in cones 
only, contains a spherical bead nearly colourless in the frog and 
blindworm, brilliantly coloured in the turtle and water- and land- 
tortoises, and absent from the common snake and Spanish G-ecko* 
In addition to this bead, where present, and the outer granule, 
the body contains an albuminous substance which in chromic acid 
preparations retires as an opaque granular mass towards the outer 
end of the body. The inner end of the body is prolonged inwards, 
in the form of a pale, delicate fibre, which was sometimes followed 
through the layer of inner granules into the granular layer. It 
does not appear to be structurally connected with the inner gra- 
nules. It is essentially distinct from Muller*8 radial fibres, and 
bears a considerable resemblance to the axis-cylinder of nerve. 
That it ever proceeds from the outer granule associated Tfith the 
rod- or cone-body is doubtful, from the consideration (n) that 
where the body is large, and the granule lies within at some 
distance from ifcs contour, the fibre is seen to leave the inner end 
of the body distinct from the granule, and 03) that the fibre 
appears to proceed from the outer granule onlv where the body is 
small, as in the frog, and where the granule does not lie within 
the bodv, but is joined to this by a band. Bitterns axial fibres are 
artificial products. 

6. The "outer granules** are large, circular, nucleated cells. 
Bach cell is so intimately associated with a rod- or conp-body that 
it forms' an integral part of it. 

7. The intergranular layer is a web of connective fibre. It 

contains nucleic 

8. The inner granules are roundish, in chromic acid prepara- 
tions polygonal cells. They differ from the outer granules by 
their higher refraction, by the absence of a nucleus, and by 
receiving a deeper stain from carmine. They lie in areol» of 
connective tissue derived from Miiller's radial fibres, and from 
the intergranular and mnular layer. They are more numerous 
than the outer granules, and consequently than the rods and 
cones. 

9. The granular layer is a very close fibrous web derived in part 
from Hiiller's radial fibres, and from other fibres proceeding from 



288 PROCEEDINGS OF SOCIETIES. 

the oonnectiye frame of the layer of inner gnuLules. It transmits 
(a) the radial fibres, (fi) fibres proceeding radially outwards from 
the ffanglion-cells and bundles of optic nerve-fibres, and (y) fibres 
passmg inwards from the rod- and cone-bodies. 

10. The ganglion -cells communicate by axis-cylinder-like fibres 
with the bundles of optic nerve-fibres, and send similar fibres 
outwards, which have been traced some distance in ihe granular 
layer. 

11. In the firog and Spanish G^cko the author has a few times 
traced fibres proceeding from the bundles of optic nerve-fibres for 
some distance in a radial direction in the granular layer. 

12. Miiller's radial fibres arise by expanded roots at the outer 
sur&ce of the membrana limitans intenia, pass radially through 
the layers, contributing in their course to the granular layer, to 
the areolar frame of the layer of inner granules, and end in the 
intergranular layer and at the inner surface of the membrana 
limitans externa. They are a connective and not a nervous tissue, 
and do not communicate between the basilary element ^ and 
ganglion-cells. 

18. The orderly arrangement of the several layers and their 
elementary parts is maintained by a frame of connective tissue 
which consists of — 1, an unbroken homogeneous membrane 
bounding the ini^er surface of the retina, the membrana limitans 
interna; 2, a fenestrated membrane which holds the rods and 
cone-bodies, the membrana limitans externa, first correctly 
described by Schultze ; 3, an intermediate system of tie-fibres — 
Miiller's radial fibres— connected with which in the layer of inner 
granules are certain oblong and fusiform bodies of uncertain 
nature ; 4, the intergranular layer ; 6, an areolated tissue, open in 
the layers of outer and inner granules, and very closely woven in 
the granular layer. 

14. Wo blood-vessels occur in the reptilian retina. — * Proc. of 
Eoyal Soc.,' Vol. IIII, p. 138. 



Hull Micbo-philosophioal Socibtt. . 

The fifth winter sessional course of this Society, comprising 
twelve meetings (bi-monthly), for the purpose of delivering 
papers, with discussions thereupon, terminated on the 11th day 
of March last; the attendances were generally good, and a lively 
interest in microscopical research duly maintained. 

Gteorge Norman, Esq., the President, gave the opening subject, 
^' On Cleaning Diatomaceous Deposits," stating that the first im- 
portant point to be ascertained is, the nature of the material 
which binds the mass together. In the generality of deposits, 
this seems to be aluminous earthy matter, often mixed with some 
siliceous material which renders the action of acids of little avail. 

When the bulk of the deposit is clayey matter, the best plan is 
to place the lumps broken quite small into a vessel, and pour on 



I 
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a few ounces of water, hot, and rendered thoroughly alkaline with 
common washing soda ; this plan frequently answers, causing the 
lumps to swell, graduallj separating into layers, and finally fall- 
ing asunder into a pulpy mass. The strong soda ley must now 
be removed by frequent washing, and afterwards boiled in a 
florence flask with pure nitric acid ; the whole must afterwards be 
transferred to a large stoppered veqsel and violently shaken, in 
order to break up the minute fragments of dirt, and thus to firea 
the siliceous diatoms. After shaking, allow the vessel to stand 
for a space of time, varying from half to one hour or more, accord* 
inff to the size and density of the valves ; the diatoms having sub- 
sided, the dirty water is drawn off with a syphon, fresh water 
added, and the shaking repeated. The whole secret indeed depends 
upon getting rid of the impurities by this violent shaking and 
washing ; when quite free from all impurities the material ma^ be 
transfened to a test-tube, washed in distilled water, and finially 
mounted. 

Sometimes the binding material may be siliceous, in which i 

case the only plan is to adopt Professor Bailey's caustic soda 
method, viz., boiling the mat^al very slightly in a strong solu- 
tion of caustic soda or potash, and suddenly pouring it into a 
large quantity of cold water to check the action of the alkali on 
the siliceous diatoms ; the after process of boiling in nitric acid 
and shaking up is nearly similar to that already described. 

Some of the Barbadoes and Oregon deposits were mentioned as 
being alike unacted upon by either acids or alkalies, in which case 
Mr. Norman had found a plan of long<continued boiling in plain 
water as the only adoptable method to break the lumps down. 
The gentle abrasion of the small particles during the boiling £reed 
many of the valves which would have been destroyed haa mare 
force have been used. The finely abraded powder is to be boiled 
in acid as before mentioned ; a previous boiling in soda or liquid 
ammonia had in some cases been found beneficial. 

Should oxide of iron be present, which is shown by its red or 
yellow colour, muriatic acia must be used ; the employment of 
sulphuric acid is always to be avoided should the presence of any 
lime be suspected. Gypsum or sulphate of lime in small quan- 
tities may be removed, by boiling in a solution of soda and then 
with nitnc acid. 

Should vegetable matter exist, it must be charred by boiling in 
strong sulphuric acid, and afterwards adding with caution finely 
powdered chlorate of potash. 

When after careful boiling in acids there remains much floccu- 
lent matter, which falls with the diatoms and is difficult to get 
rid of, a few drops of liquid ammonia shaken up with the material 
causes the filth to remain a long time suspended, and may thus 
be drawn off with the water. 

Mr. HanwelPs paper on the " Gastric Teeth of Insects *' was 
illustrated by numerous slides of his own preparing, including 
those of the wasp, bee, cricket, cockroach, Dysticus, Staphylinus» 
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ant, and flea, the last named of which provoked disciuaion, some 
members questioning the existence of gastric teeth, the flea being 
Aon-mandibulate ; but sereral slides exhibiting the teeth in ntu. 
as well as being separate also, the fact was generally admitted. 
Mr. Hanwell recommends the teeth of the cricket to be mounted 
in spirit and^water, and then viewed as an opaque object. 

Mr. Hendry upon one occasion displayed involuntary muscular 
fibre tinted with carmine obtained from the umbilicus and other 
parts, and contrasted these with the ordinary striped fibres. Upon 
a second occasion Teichmann's blood-crystals were produced in 
the presence of the members, and these were contrasted with the 
ordinary chemical evidences of blood in stains, spots, &c. And 
upon a third occasion Mr. Hendry exhibited as a novelty his 
newly obtained microscopical crystius in thin glass, through the 
agency of the blowpipe alone, probably a new arrangement by 
fusion of the ordinary constituents of glass, exhibiting uniformii^ 
in figure and nothing wanting either in number or beauty ; speci- 
mens have already been forwarded to some members of the 
Metropolitan Society. 

Mr. Prescott read a paper on the larger stinffing nettle 
(Urtica dioiea), in which he embodied the result of his hitherto 
unfinished researches on this much nep;lected order, observing 
that plants bearing perfect hermaphrodite flowers are far more 
common than are usually suspected, and in the male flowers are 
constantly found minute organs representing rudimentary pistils. 

With respect to the stinging hairs on the leaves and stem of the 
plant, they do not, as stated by some botanical authority, collapse 
at the base when the point is touched, but a slight discharge of 
an irritating fluid is caused by the removal of the button at the 
extremity of the hair, and much of the irritation known as the 
sting is probably due to the pointed button remaining in the flesh 
when detached from the hair. 

This interesting pa^r was amply illustrated by numerous well- 
mounted slides of microscopic sections of the plant, aflbrdiug 
ready comparison with various excellent drawings of the same 
laid upon tne table. 

Dr. Kelboume King in the course of the session delivered two 
excellent demonstrations, one upon the ''Microscopical Structure 
of the Kidney,*' with mounted and fresh specimens, and another 
** On the Development of the Ovum," in illustration of the views 
of modern authors. 

Mr. Hunter exhibited polarization as a test in analysis whereby 
distinguishing soda and potash and other salts. 

Mr. Ball, of Brigg, exhibited in very great variety and beauty 
slides of his own mounting of the tongues of snails, &c., witii 
comment thereupon. 

Mr. James Young, one of the earliest of the Hull microscopists, 
and zealous labourer in the field of natural history, gave an in- 
teresting paper on the roots of plants, &c., with illustrations, 
under the following heads : —Source of plants, trees, &c. Fructi« 
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fication — ^peculiar forms of pollen — mysieriouB cause of species — 
power of germ — absorbing power of roots— effects of destroying 
fibres of roots — ^increase of stems downwards — increase of roots up- 
wards. Boots in stems, leaves, Ac, Law of nature in producing 
variety — ^variety how continued. Bule of growth from seed^ con* 
trary by roots, bulbs, ^.-* power of roots in penetrating through 
dense day, Slc. Neglected valuable roots — stems changing into 
roots in autumn — changing annnals into biennials and perennials. 
Error of cropping ^rennial grasses in autumn — sap not descend- 
iug. Torpidity of roots according to temperature — ^why the 
absence of sap-supply — ^how to produce monster masses of shoots 
-^transpiration of sap— valve of roots— a dozen different names 
for roots according to manner of growth, form, Ac.-— sceptical 
Opinions with regsard to roots and plants — Creator's provision to 
perpetuate them against destruction — ^not the same provision for 
man and animals, being confined to seed, and by seed only can 
they continue their species. A leg, arm, finger, &c«, can never 
produce or continue a similar creature. 

William Hekdbt, Son. See. 



On Hendby's Cbtstixs. By William Hsndbt, Esq., Secretary 
of the Hull Microphilosophical Society. 

(Read May llib, 1863.) 

(Abstbact.) 

The author stated that four years since, in attempting to sub- 
lititute fusion by the blowpipe for cement, in fixing their glass 
(^vers to slides, he noticed masses of crystals produced in the 
covers after the treatment, and believing them to be unkown, he 
named them after himself. To obtain the crytals he heats a thin 
glass cover on a piece of mica, over a spirit-lamp, holding both 
Inth forceps ; then quickly turning them to the side of the flame, 
applies a olowpipe, withdrawing the cover to the apex of the 
flame for a few moments. An examination with a 1 or ^-inch ob- 
jective will then show the crystals. Similar results were observed 
m a thin glass slide, after a similar treatment, when examined 
with a -j^th objective. Specimens were sent with the paper, and 
the author suggests that it would be desirable to ascertain the 
chemioikl nature of the crystals, whether a silicate of lead or 
soda. 



BosTOK Natural Histobt Socixtt. 

At a meeting of the above Society, March, 1864, Mr..C. Stodder 
exhibited a specimen of diatomaceous earth, with a slide of the 
same under the microscope. The specimen was from the land of 
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Mr. B. Faxon, in Bandolph, Mmb., found under the following 
conditionB : — 

The Burfiu^e of the country is generally undulating. There is 
slight depression, with a level triu;t in the centre, nearly circular, 
of about one hundred feet diameter, apparently like any ordinary 
l^ew England meadow, flooded with water : but, on walking ono 
to it, it is found, unlike flooded meadow lands, to be not sofb and 
miry, but nearly as firm and hard as the surroundine dry land. 
The surfiuse is covered with grasses and turf two to three inches 
thiek. Immediately below that is found the material exhibited, 
which has in one spot been excavated to the depth of ten feet 
without finding the bottom of it. It contains vegetable matter, 
a few fibres, to the amounfc of five or ten per cent. ; the remainder 
is entirely organic, nearly all whole or broken frustules of ^ 
diatoms, with some spicules of sponges. Not one particle of sand 
or other inorganic matter has l>een discovered after the strictest 
search with the microscope. 

The diatoms as yet have presented no species of particular 
interest. The genus J2f»uift^»iM» is most abundant; next, Ptfintr- 
laria and Stauroneis. No attempt has been made to make any 
list of species found, as all are common in thousands of sub*peat de- 
posits in New England. It would be a matter of interest to know 
if the species are the same at different depths from the surface ; 
but no opportunity has yet been afforded for that, nor is it 
known from what depth the specimen examined was taken. 

Under what conditions could this enormous accumulation of 
diatoms have been deposited P An examination of land in the 
immediate vicinity has given the clue to a probable explanation. 
As already stated, the locality is a slight depression from the 
general surfiice around. There is a very small stream of water 
running into and through it. The outlet is through a ridge of 
drift gravel, and has been artificially deepened some five feet since 
the settlement of the country. Before this lowering of the 
outlet, the place must have been a pond, with some four to five 
feet of water above the present surface. The small stream 
running into it comes from some twenty or thirty acres of 
meadow, from a hundred yards to a quarter of a mile distant, and 
a few feet (less than ten apparentlv) higher level. Now the 
pond, when it existed, was too deep for the growth of peat-form- 
ing phmts, and not favorable for the growth of diatoms in any 
large quantify. But the meadows above were, particularly before 
the cultivation of the country and the introduction of artificial 
drainage, most favorable for the growth of diatoms. The sluggish 
stream draining the meadows would have force enough, especially 
in fioods, to wash out the diatoms, and not enough to move sand • 
neither could the meadows supply sand. When the diatoms 
reached the pond they would ofcourse settle to the bottom ; for 
the mass of water in the pond being so great in proportion to th^ 
supply, there would be no perceptible current in it. In fact, 
it was a perfect natural trap for the diatoms, in principle exactly 
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like the process used for separatinff diatoms from sand and other 
coarse material, in mounting for the microscope. The course of 
the little stream running into the pond is for a few rods through 
a ridge of drift material. This undoubtedly furnished some sand 
and coarse material, but it would be deposited almost immediately 
on entering the quiet water of the pond, and undoubtedly it wiU 
now be found directly against the entrance of the stream. 

After the examination of this place, the conclusion must be 
that this deposit has been formme ever since the close of the 
drift period, when the surface of the earth leceiyed its present 
conformation. 



Apotheoabi£s' Society. 

Ok Tuesday, the 31st of May, the Master and Wardens of the 
Society of Apothecaries opened their ancient hall in Black- 
friars to receive a laige party of scientific men and their friends. 
As at this conversazione the chief objects of interest that were 
exhibited were microscopes, microscopic objects, and enlarged 
diagrams, we select from the accounts in the papers and 
journals a few extracts, as a record of an interesting eyent, and 
an expression of our gratitude to the liberal hosts who so muni- 
ficently catered for the intellectual benefit of their friends. The 
Medical Times and G-azette,' describing the entertainment, 
says, " Very seldom in this country has such a magnificent col* 
lection of microscopes and microscopical obiects been brought 
together. All the great manufacturers of microscopes con- 
tributed instruments. It would be impossible to give anything 
like a full list of the varied and beautiful objects displayed. We 
may notice, however, a few of them. Amongst those exhibited 
by Messrs. Powell and Lealand was the eircuSition of the sap in 
tne Yalisneria, shown by a -g^^th inch object-glass. Mr. Warrmg- 
ton exhibited, in a small aquarium, Phoronie MippoorepMy the An- 
nelidan homomorph of the Sippocrepian Polyxoa. The Hippo- 
crepian tentacular plume, with the oesophagus and the vessels 
conveying the blood to and from the ciliated tentacul», were 
beautifully shown. Mr. Boss exhibited some objects under 
Kelner's large field eyepieces. A number of binocular micro- 
scopes were shown by Messrs. Crouch, Murray and Heath, 
Edmund Wheeler, Gould, Smith and Beck, and others. Mr. 
Jabez Ho^g contributed a beautiful specimen oi Trichina epi/raUe. 
But, besides microscopes and microscopical objects, there were 
many other things exhibited of great scientific interest. Dr. 
King and Dr. Stephen Ward showed a series of very interesting 
ethnological water-colour sketches taken from life by Mr. Say, 
Mr. Stephen Ward, Miss F. Corbaux, &c. We were espe- 
cially struck with the ' Study of head of young Bushman^' oy 
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Mm. Ward. Mr. Garnithers exhibited Bome of the first original 
Bun-pictures on metal plates, with etchings from the same, exe« 
duted b7 M. Niepce in 1827. The Messrs. Wheeler showed various 
experiments illustrating the allotropic conditions of several ele- 
ments. They also electrolysed water, making use of carbon 
poles; and showed that when these were employed carbonic 
acid was obtained at the negative pole in place of oxygen. * 
Another experiment illustrated the bleaching effects of nascent 
hydrogen, the gas, at the moment of disengagement, decolorising 
a solution of indigo, but having no effect on the same solution 
when passed into a wash bottle containing it. On Wednesday 
morning, when the microscopical exhibition was visited by a 
larse number of ladies, the same gentlemen made a series of 
briliiant experiments with twenty-four cells of a carbon battery 
of their own construction. With this battery they produced a 
powerful electric light, and showed the arc of the thallium flame 
on the screen. Iron and zinc were burnt with ease by means of 
the battery. They also exhibited the magnesium light, and showed 
beautiful experiments illustrating the fluorescent property of a 
solution of sulphate of quinine. There was a very large attend- 
ance both on the Tuesday and Wednesday ; on the latter day of 
ladies." 

A less learned critic, writing in one of the daily papers, says, 
^ It was a pleasant change from the darkness, rain, and mud of 
Bridge Street, and its dismal sub-ways, when at 8*15 p.m. we 
itoached the entrance of the hall, made warm and cheerml with 
lights, hot-house plants, and a profusion of flowers. At the hall 
door we were welcomed by Master Saunders, and found ourselves 
in the principal apartment, a handsome oblong chamber, adorned 
with portraits of a few of our English sovereigns, commencing 
with tnose of James I. and his ill-starred son, with the likenesses 
of many past masters, beginning with John Lorimer, Magister, 
1654. This large room was well filled with students and profes- 
itors of science, and on long ranges of tables were displayed, 
under an almost painful blaze of light, a truly wonderful collec- 
tion of microscopes, hardly to be equalled in any of the museums 
of the world. 

" Aquatic vegetables, globes inclosing smaller globes, and in 
perpetual motion, fairy baloons inflated by a subtle fluid con- 
sistent with transpai'ency ; a white human hair, shown in pola- 
rized light, and rich in the most brilliant colours ; the scalp of a 
negro presenting, under the lens a rich, dotted surface ; section 
of a cat's tongue, of a rich amber tint, with pearly points ; tad- 
poles of a newt ; animated minute dark bodies moving with great 
velocity; marine poWzoa» shown with reiharkable clearness; 
crystaLs of borax, and oxalate of ammonia, exceeding in beauty 
and splendour the most nerfect assemblage of gems ; the injected 
lung of a sheep, a brilliant field of vivid scarlet varied with 
dazzling crystal j)oints ; muscle of a mouse, injected ; toe of the 
same animal; spine of echinus; intestine of a frog; and the 
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tongue of a drome fly— each of tiieae minute objects indudinff a 
little world of wonders. The aides of the hail were hung witn a 
collection of surpassingly perfect diagrams, illustratiTe of all 
the kingdoms of nature, especially the various departments of 
physiology, and an endless variety of beautiful botanical studies. 
They were no doubt contributed for the occasion by the chief 
protessors of those fascinating sciences. In a smaller side room 
was displayed a large collection of specimen chemicals, metals, 
and curious producte of human industry; a miniature ancient 
catalogue of plants, copiously annotated by Bay, the great natura- 
list, and used by nim while travelling ; some extremely correct 
botanical drawings, coloured after nature, by Hindoo artists ; a 
case of gold coins from a Japanese mint ; some original photo- 
^phic etchings, the first attempts in an art now so prodigiously 
improved, and abundance of other noteworthv objects t<^ ' nu- 
merous to mention.* At the upper end of tne hall there were 
three stereoscopes on an unusually large scale, representing the 
grounds of a chateaUi and various phases of rocky and mountain* 
ous scenery. 

" We spent two very asreeable hours in the rooms of the 
company, surrounded on all sides by gentlemen of no common 
acquirements, some of whom are of European fiime. A few of the 
victors in science commanded universal attention, their gray hair 
and thoughtful faces challenging that silent reverence which is 
so much more valuable than vulgar applause. No better proof 
of the progress of scientific education amongst us could be brought 
forward than the presence of such an assemblage. The company 
had not forgotten the comfort of their guests, »>r whom a liberal 
supply of tea, cofiee, cake, and delicately thin slices of roll and 
butter was provided. Every visitor must have left the hall vrith 
a deep sense of the courtesy and liberality of his entertainers. 
When so much precious time is sacrificed to mere amusement, 
which too often leaves nothing behind but a sense of weariness, 
it is highly desirable to attract thinking men of all ages, and 
especialTy the youn^, to such banquets of science, which afford far 
more genuine gratification than the showy spectacles which are 
addressed merely to the senses, and have no enduring charm for 
the mind. Some, doubtless, who availed themselves of the libera- 
lity of the compay on this occasion, will commence therefrom a 
life-long pursuit of wisdom in its more recondite forms, and be- 
come themselves, as years advance, the instructors of a new 
veneration. Perhaps, however, these meetings would admit of an 
improvement : it would instructively and agreeably diversify the 
evening if, at intervals, men of acknowledged talent would read 
or deliver short addresses (each not occupying above ten minutes) 
on subjects illustrative of the specimens exhibited. After an 
hour or two, the continued inspection of microscopical objects 
exhausts attention, and becomes wearisome from its monotony. 
Besides, this would help more completely to carry out the true 
notion of a conversazione. The suggestions of new ideas by the 
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Bpei&ers or readers would afford profitable themes for discusaiozr^ 
and all would carry away with them for home use ^intellectual 
gleanings of no ordinary value ; not merely the recollection of 
curious or suggestiye objects, but hints at interpretation and teach- 
ings too precious to be soon forgotten.*' 

Amongst other objects of interest not referred to in the 
above extracts was an ophthalmic microscope exhibited by Mr. 
Ernest Hart, and constructed in such a manner that he was en- 
abled to demonstrate by its aid the beautiful vascular structure 
of the eye of a living rabbit. A series of drawings also by Mr. 
Mummery, of Actinisd and other marine animals, excited great 
admiration, on account of the accuracy with which minute points 
of structure were delineated, and their beautiful execution. 



Bi&icnroHAM Natvsal Histobt Assooiatioh. 

MiCBOSOOPIOAL SXOTIQK. 

A Microscopical Section has just been added to the Birmingham 
Natural History Society, and promises to take an important rank 
among the educational institutions of that large town. Thie 
povement ori^ated in a letter by Mr. Fiddian, which appeared 
in one of the Birmingham newspapers, advocating the formation 
of a Society devoted to microscopical research. The meetings are 
held in a large room at the Midland Institute on the second 
Tuesday in every month. 

April 12th. — The first paper was read by Mr. Eiddian, subject, 
** The History of the Microscope." The varied forms of the in- 
strument were described in a progressive order from the earliest 
rude lenses of the ancients to the introduction of the modem 
achromatic combination ; a full description of the latter beins 
reserved for a future occasion. The paper was illustrated by well- 
executed diagrams, a number of old microscopes, and a remarkable 
collection of old and rare books on the microscope. 

Jfay 10/A.— A -paper by Mr. T. Morris on '* The Simple Micro- 
scope," with practical illustrations of the method of mounting and 
using small spheres of glass, Canada balsam, water, and other 
transparent media. A collection of insects mounted in a new 
style for the microscope was exhibited; also one of Adams's 
variable microscopes made in 1170. 

June 14ith, — ^An exhibition of living infusoria and some of the 
larger aquatic animals. Among these the Volvox ghbator, and 
the circulation in the branchiae of the larva of the newt, excited 
the greatest amount of attention. 



ORIGINAL COMMUNICATIONS. 



Crystallization and the Micaoscope. 
By Thoscab Davibs. 

In no branch of science does the microscope prove more 
usefiil than in the study of the numerous forms of the 
crystallization of salts. The exceeding mmuteness of these 
forms constitutes no difficulty in their study; and where 
their tenuity renders them so transparent as to become 
literally invisible^ polarized light generally lays them open 
to obseryation, with the addition of every beauty that colour 
can bestow. Without this aid^ who would have suspected 
the rings and cross of nitre^ or the gorgeous appearance 
of salicine? Even more than this may be asserted when 
we remember how many valuable facts there are which 
would still remain unknown without the aid of polarized 
light and the microscope. 

But before the subject is entered into^ the question may 
be asked^ what is crystaUization ? This may be briefly 
described as the formation of certain substances in shapes 
according to fixed laws^ which shapes are always the same 
except under interfering causes. The most frequent ex- 
amples of crystallization occur when a solution of some salt 
has been made^ and the liquid is again driven off by the aid 
of heat. If this process is repeat^y performed^ on exami- 
nation the crystals will always be found of the same shape, 
provided that no chemical change has taken place. But it is 
not by solution and evaporation alone that this phenomenon 
is displayed. From other causes crystals are formed, of 
which the three following may be termed the principal : 

1st. Simple evaporation (as above), where water is driven 
off by heat, or where the salt is soluble to a greater extent 
in hot water than cold. A saturated solution being made in 
this case in hot water, a certain portion of the salt becomes 
crystallized on the liquor cooling. 

VOL. IV. NEW 8BR. 8 
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2nd. Driving off by heat all or part of the water which 
is necessary to the formation of the crystal, and after- 
wards allowing it to reabsorb the same from the atmosphere^ 
&c., as copper and magnesia (described in Vol. 11^ p. 128, of 
this Journal). 

3rd. Fusion, and again allowing to cool. 

From the second part of the first cause above mentioned 
it might appear that at a certain temperature the formation 
of crystals must inevitably take place ; but this is not the 
case. Crystals do not readily form in any solution, even 
if " supersaturated,^' without some disturbance or inter- 
ference. This, perhaps, explains the difference in the shape 
of many crystals, as the same accidental causes which aid 
their formation necessarily act more or less upon the form 
finally assumed. But it must not be understood that the 
i^gulattOBs required to ensure fine and well-shaped crystals 
are by any meand arbitrary or useless. When crystalliza-- 
tion commences at a high temperature, and the mother- 
liquor is allowed to cool slowly and uniformly, the crystals 
are better developed than those obtained by a different mode 
of proceeding. . A^ an instance of this may be mentioned 
the following : — ^Mr. Jno. G. Dale has frequently shown me 
the vats in which he crystallizes certain of his salts. These 
aiTe not only made warm before the solutions are allowed to 
flow into them, but are deeply imbedded in sawdust, which 
is an imperfect conductor of heat, and thereby the cooling 
is rendered much more gradual. Thus the ^^ accumulation^' 
of crystalline forms receives no more interference from 
brother crystals than is absolutely necessary. This accumu- 
lation is often distinctly visible in large crystals, particularly 
in alum. One which I have lately obtained from the vats 
of my friend Mr. Dale shows each superimposed plate very 
clearly, though the transparency is almost perfect. 

In cases where crystals are formed in masses their shapes 
are necessarily rendered invisible. Thick ice might be sup. 
posed to show no crystalline structure. It is, however, by no 
means ^' structureless,'' in proof of which may be quoted the 
authority of Professor Tyndall: — "Crystallization during 
freezing, takes place very similarly to snow crystals, even in 
thick blocks of ice from Norway or Wenham Lake, and the 
constitution of these masses is easily revealed by reversing 
the process which formed them. A large converging lens 
was placed in the sunbeams passing through a room, and 
the piece put into such a position that the point of con- 
vergence fell within it. Along the course of sunlight the 
ice became studded with lustrous spots* On examining the 
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cube afterwards each spot was surrounded by a liquid flower 
of six petals. At first the leaves were unbroken curves^ 
but when the flowers expanded tinder a long-continued 

abtion the edges became serrated No matter in yhat 

direction a solar beam is sent through lake ioe^ iht Uquid 
flowers are all formed parallel to the surface of freearing^^' 
Thus, not only are the crystals perfect^ but all these formt 
lie in successive parallel planes. This fact is clearly tfhown 
in many examples of microscopic crystals. The B«rfac0 
abne is first crystallized^ the lower part becoming gradually 
iMsimilated in form to the higher; though, in oertain in* 
stances, a conflicting arrangement becomes visible, amd the 
two separate layers of crystals are unlike in some respeetSw 

It is above stated that crystallization requires " distafb- 
anee or interference.^' It may be asked, what are these dis- 
turbances or interferences ? In the present state of Our k]i6ir« 
ledge of this science it would be impossible to give anythmg 
like a satisfiictory answer to the question, A few of thesil 
taoses, however, are known, two of which may be ttem* 
tloaed as the principal : 

l«t. Sudden change in temperature of certain paite of 
the substance, which cause contraction or expansicaa, and 
so give rise to the formation of crystals. Wherever the 
substance varies in thickness this action would be mdteriaUy 
aided. 

2nd« Insoluble atoms, dust, impurities, &c. 

As instances of the first cause may be mentiotted the 
formation of crystals^ which is visible when produced On the 
mioroscopio slide. Those at the edge are almost invariably first 
fonnedi however equally the slide is heated. Of the second, 
the examples are so numerous that they frequently prove * 
great annoyance when a large surface of uniform ci^staUizi^ 
tion is wanted. A small atom of undissolved salt proves a 
Budeua for the accumulation of other portions, and thus 
commences a circular growth of crystals, which materially 
interferes with the particular arrangement which might l« 
desiredi Dust, which is always floating about in the air, or 
fine imparities in the solution, produce importslnt modifica- 
tions, just as strings are suspended in the syrup^pans to 
serve as nuclei for the formation of sugar^candy. 

It may be here remarked that most fused salts. mtO 
govemed by the same laws as those which are dissolve 
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I. Santonins. 

I have chosen santonine as the first to be considered* 
This substance is procured by boiling seeds of the artemisia 
and dry lime in alcohol; the decoction is then distilled^ 
filtered, evaporated to one half^ and afterwards boiled in 
an acid solution. When cold the santonine crystallizes in 
feathery forms, and after washing in alcohol is redissolved, 
and again crystallized. This salt is but sparingly soluble in 
water ; but at 338° Fahr. it melts, and if the heat is not raised 
much higher than this point, and is carefully applied, no 
decomposition or change of colour occurs. 
' To prepare microscopic slides of this beautiful salt a satu- 
rated solution may be made in alcohol, then spread upon the 
slide, and the liquid evaporated. But this mode of pro- 
ceeding is very imerior in the uniformity of its results to 
fusion, which may be efiected as follows : — ^A small portion 
of the salt must be placed upon the centre of the slide, and 
the whole of the slide heated until the santonine is Aised. 
By the aid of a hot needle the substance must then be evenly 
and thinly spread upon the surface required. As the tern* 
perature* is lowered the formation of crystals, in various 
parts of th^ plate, takes place until the whole fused mass is 
covered. These crystals should be then mounted in castor 
oil, as santonine id slightly soluble in the Canada balsam 
which is ordinarily met with. Should, however, the diffi- 
culty in using oil prevent the operator from attempting it, 
he may safely use oalsam if the film of santonine be a thick 
one, and the balsam be no deeper upon the salt than is abso- 
lutely necessary. Thus, the coating of balsam will become 
saturated with the salt without seriously damaging the crystal, 
provided the balsam be pure. But it may be here mentioned 
that, as it is usually obtained, it is not unfi^uently adul- 
terated, turpentine and other solvents being added to the 
stock lest it should become hard and useless. These solvents 
readily dissolve many substances which remain uninjured 
in pure balsam, and thus crystals and other objects are 
frequently lost, and the true action of balsam mistsJcen. 

In form the aggregated crystals of santonine differ accord- 
ing to the temperature at which formation takes place ; but 
the salt is not really dimorphous. The changes are produced 
by relative position and size of crystals alone. The tempe- 
rature at which the salt i& fused, however, has no influence in 
this particular, but too high a degree of heat during fusion 
frequently gives it a brown colour. 
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These chasges of form according to temperatore during 
crystallization may be divided into three very distinct clasBes : 

Ist. Very hot ; when the eryetalB run from the centre in 
rays expanding without any unduiations. thus (see Photoe. 
No. 11. ^ V ■«» 



No. 1), 

Plioln^rrapli No. I. 



2nd. Medium heat; when the crystals show concentric 
waves of very decided form, thus (see Photog. No. 2). 

3rd. Cool; when the crystals are exceedingly minute, thns 
(see Photog. No. 3). 

The first^mentioned crystals are so formed because some 
powerfully acting cause has produced crystallization whilst 
the mass of salt was in a very soft state. The growth of the 
ciystal is then uninterrupted for a comparatively long period, 
and the surface unbroken. 

The second crystals are produced by the whole matter 
becoming so cool that the progress of formation is stayed at 
certain points by hardness, and immediately a freeii forma- 
tion started from these points. 

The third are simply the results of the same action as ' 
those of the second dass of crystals, rendered more power- 
ful by a still greater degree of cold. 

To produce the most beautiful microscopic crystals for the 
polariscope, it is necessary that they should be formed at a 
temperature betwixt the second and third above mentioued. 



e&3 DAVIE8, ON CETBTALLIUTION AND THE UlCROSCOPX. 

■a the minute and flowing forms are then combined, and 
long feathery crystals are the result. But to produce cer> 
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tain forms requires much knowledge of the substance em- 
ployed, and some patience, as there are many interfering 
causes to combat. Of these the weather is by no means an 
inactive one, as it is frequently found almost impossible to 
obtain the above-named feathery crystals when the place in 
which crystallization takes place is cold and damp. When 
the temperature is low, and yet too dry, santonine will fre- 
quently assume the form of a uniform semi-transparent 
mass after fusion, showing no crystalline shape; yet the 
same portion will crystallise beautifully when again fused, 
interfering means being employed. This is also the case 
with many other salts. 

I myself was long under the impression that it was merely 
the thickness of the salt which caused the various forma* 
tions ; but on closer inspection found that, though thickness 
certainly did influence the forms, I did not find it difficult to 
procure the same class of crystals with either thick or thin 
coverings of the fused salt by recalling the before-mentioned 
facts. 



Remarks on Mr. Archer's Paper on Alojs. By 
J. Braxton Hicks, M.D., P.R.S., F.L.S. &c. 

It was with much pleasure I read Mr. Archer's paper in 
your Journal of April, 1864, read before the Natural History 
Society of Dublin, inasmuch as it opens up a question of 
much interest in many points of view, but more particularly 
bearing deeply on the validity of the classification of the 
unicellular forms of vegetable life. And as he in many 
places refers to my observations on these growths set forth 
in former numbers of your Journal, I may, perhaps, be 
allowed to occupy a further space on the same subject. 

The title and the whole of this paper, coming as ii does 
from so able and indefatigable an observer, proves more than 
any remarks I could have made the very unsatisfactory 
condition in which our knowledge remains, and also the 
great difficulty (may I say impossibility?) of fixing the 
separate species or genus to which the majority of the 
Palmellacese belong. 

When, after all Mr. Archer's careful and earnest researches 
on the subject, the title of this paper is called an '' Endeavour 
to Identify the Palmoglcsa Macrococca of Kiitztng ^' with a 
plant which he (Mr. Arch^) thinks is meimty but which. 
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with another new species, he thinks is referable rather to 
another genns, it would seem almost a hopeless task to assist 
in the work. If Kiitzing, Naegele, De Bary, and other 
equally celebrated algologists, are unable to decide the position 
of the various Palmellaceae, and are further unable to agree 
upon what are the essential characters by which to settle these 
points, what can be better proof of the intrinsic difficulty ot 
the whole question ? If by one observer the envelope of 
mucoid matter be taken as a specific or even generic sign — 
if the mode of segmentation be taken by another as of specific 
or generic value — ^if the sice of the cell, or the position of the 
nudeus, or the mode of diffusion of the endochrome within 
the cell, be sufficient in the eyes of another to separate genera — 
if, as Mr. Archer contends, the oval shape is another impor- 
tant distinction — it seems to me no wonder that the difficulty, 
acknowledged by all, has arisen. 

If, again, inability after careful research to determine what 
is meant by Kiitzing^s character of the genus Palmogloea be 
admitted by Mr. Archer and Braun ; and if Mr. Archer thinks 
that this genus is separable into five types, two of which he 
thinks do no{ at aU belong to it; when, in fact, no one 
algologist can tell distinctly what is a Palmoglosa, so as to be 
UBderstood by any other algologist ; then, I must confess, it 
seems difficult to understand how Mr. Archer can find suffi- 
cient ground to state that a Macrococca is not the state 
figured by me as similar to Palmogloea amongst the forms 
produced by the lichen-gonidia. Mr. Archer is by no means 
certain of what I mean by Palmofflcea BredissonU, for he 
questions whether it be the same as that which Kiitzing makes 
identical with Palmella cylindrospora^ which Balf considers 
identical with Penium Br^bissonii, and which Mr. x^rcher 
places with Cylindrocystis ; and which, as far as can be 
ascertained, Mr. Thwaites calls Coccochloris Brebissonii, 
although Mr. Archer thinks he means the Trichodictyon 
rupestro. The exact characters of this form, it will thus be 
seen, are by no means settled by any one of these observers. 
The exceeding confusion prevailing in this species extends 
similarly throughout the whole group, and leaves it in such 
a state of uncertainty that it would be well if the whole of 
these forms were to undergo complete remodelling. 

But the question first of all arises, how is a single cell to be 
distinguished from another single cell ? What reliable charac- 
ters are to be fixed upon which can be considered as of generic 
value ? When we consider through what various forms those 
cells pass whose life-history has been carefully watched, as 
for example, Protococcus pluvialis, the very species with 
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which Mr. Archer illustrated his paper^ how are we to tell to 
what genus any single cell belongs ? how can we tell whether 
it be a fixed form^ a separate entity^ or merely a transitional 
form of some other growth? When^ &g^7 we find^ as I hare 
shown in this Journal^ and in the ^ Transactions of the Linnean 
Society.' that cells quite similar in all respects are produced 
during the Begmentotion of the gonidia of tVe lichens, mosses, 
Lycopodia^ Prasiola^ &c., in what manner^ may it be asked, 
are we to tell to what group it belongs, and how can we say 
that it is certainly a separate PalmeUaceous plant ? 

It is clear that the whole question must be gone over com- 
pletely, not with the distinct intent of dividing each of these 
forms into genera and species, but for the purpose of tracing 
their history as far as practicable, in order to find out through 
what various forms they can pass, and more especially to in- 
quire how many homomorphous forms can spring from 
different structures. 

The whole case resolves itself into this heavy task, a subject 
which will require the combined efforts of many observers, 
and one which I am fully aware will hold out little attraction 
for those whose love of distinctness and definiteness draws 
them rather to analysis than to synthesis. It is one to which, 
if Mr. Archer will apply his patient and careful habits of 
observation, he will find it repay his pains far more amply 
than endeavouring to unravel the confusion of authors. These 
views I have already expressed in the papers above quoted, 
and I may repeat that I consider that, till the life-history is 
traced out, it is impossible to tell whether the growth before 
one be a distinct form or not. 

The principal point which must be first determined is, 
what are the characters to the differences of which we can 
assign a generic or specific value ? Is size to be taken as a 
guide ? The size of any cell depends on many circumstances, 
as, for instance, upon the rate of segmentation compared with 
individual growth. This is well seen by observing continu- 
ously the process of the gonidia of lichens or mosses. The 
size depends also upon the temperature and other external 
circumstances affecting the activity of its vital powers. There 
is no doubt the subdivision of a cell may extend to almost 
an invisible point, and in that state it may so remain for an 
indefinite period ; and that it may begin at anytime to grow, 
till it reach the size of the parent, and probably to a still 
larger, provided, however, segmentation does not commence. 

Does the position of the nucleus help us ? How, then, can 
those states be classified in which there is no nucleus ? I 
think few will consider that the position of the nucleus, of a 
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starcb-grannle, or of a vesdcle, can be considered of any 
assistance whatever. 

Can the disposition of the chlorophyll ? How, then, are we 
to arrange those forms where the whole contents are homo- 
geneous ? How are we to place those whose contents are 
without any definite arrangement ? It seems that but little 
value can be placed upon this in the majority of cases, to 
which any one who has observed the yarious arrangements of 
the contents in the same plant I think will agree. It is 
true that in some there are peculiar dispositions, as in 
Zygonema and its allies, and, when present, no doubt is of 
certain value ; but even in this case the contents may become 
homogeneous, as in conjugating ; and then, supposing sub- 
division to take place, the contents of the resulting cells 
would become more or less homogeneous, and thus the spiral 
character lost. 

Can the mode of subdivision assist us? Before this can 
be answered we must find out in how many modes, and in 
what varieties of forms, this process can take place. Here 
is a vast field. Let us therefore inquire of nature in every 
stage of the life et a cell — ^in its active spring growth, 
during and after its period of conjugating, in its zoospore 
stage, and in the forms the soospore may ultimately assume, 
in the autumn growth, and in the various stages the winter- 
resting spore may pass through before it reach again the 
parent form. Let nature be fully inquired of here, and I have 
no doubt an ample harvest will be the reward. Can the 
form of the cell be of any help ? If it is found that the sub- 
divisions of a generally round form assume an oval, at any 
stage, and then revert to the round shape, what value can 
we put upon the form ? That this can be constantly observed 
is palpable to any one who will watch the segmenting gonidia 
ci lichens and other plants. I need only refer again to the 
plate illustrating Mr. Archer's paper. The varying forma 
of the divisions show that their form changes veiry strangely. 
This is observable in almost every Converfa, and the Des- 
midise are good examples. Supposing Mr. Archer had carried 
his observations as Cohn has done in Protococcus pluviaKs, 
it is highly probable that as diverse forms would have been 
found. 

Upon what> then, are we to fix? No other answer seems 
practicable but that which I have already indicated, namely, 
upon the gradations assumed during its whole life-history. 
If it be asked, how can this be attaii^ ? it must be honestly 
answered, with much labour and careful observation; better 
trace one form out well than endeavonr to attain an appa- 
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rently lai^e result by tbat which cannot be relied upon, 
although it may have the attraction of being definite. 

In this particular subject especially algologists have 
generally endeavoured to restrict nature into the narrowest 
compass ; they have made orders^ genera^ and species innu- 
merable^ out of the simple physiological process of cell-growth^ 
and have used even the ordinary variations of subdivision as 
a means to classification. 

Had a tithe of the labour bestowed upon the classification 
of the Palmellace» been devoted to their life-history^ some 
progress by this time would have been made in the herculean 
task. 

One pointy I think^ will tend to shake our confidence in the 
certainty of the separate existence of these forms^ to which I 
have also formerly alluded ; it is this^ that when we consider 
the multitudes of mosses and lichens to be found eveiywhere 
capable of producing gonidia^ and from them Palmellaceous 
forms to an indefinite extent^ and varying probably according 
to the species, what absolute proof can we possibly have of 
the separate existence of any similar form unless we know its 
history ? I am sorry to give utterance to so much scepticism, 
and to cause such perturbations in the minds of those devoted 
to the subject; but I am certain the sooner misgivings 
occur on the validity of the mode hitherto adopted, the sooner 
we shall attain a more satisfactory knowledge of what I am 
certain will prove to be a wide page in the book of nature. 

Mr. Archer has rather misunderstood me in concluding 
that I consider all species of British Palmogloea can arise 
from the lichen Cladonia. I mean that all forms similar to 
those hitherto described can certainly arise from it, but I 
do not mean to affirm that no other f(»rms of vegetable life 
do not also give origin to similar cells. I have Uttle doubt 
but that a more extended knowledge of the matter will show 
that segmenting gonidia of other orders will also produce 
similar forms, as I have already shown in the mosses. At 
the same time I do not mean to say there are no such forms 
as distinct Palmellacese. I admit it is possible ; but I ask, 
how are we to be sure the specimen before us is so? For 
this reason I cannot agree with thinking with Mr. Archer 
that I have been hasty or comprehensive in my generalica- 
tion». 

What value in classifying can be attributed to that peculiar 
action called conjugation ? I think we can hardly judge at 
present. That it is but a process of vegetative, as distinguished 
from sexual action, is clear ; but whether it is to be considered 
as a sign bdonging only to the Confevvoid group-section, it is 
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impossible to say ; at any rate, for ought we know to the 
contrary, it may be also formed during the growth of the 
gonidium of lichens, and it would seem rash at our present 
state of information to confine it within any limits. Further 
observations are wanting before we can consider it peculiar 
to the Confervw. 

The same remark may be applied to the zoospores, the 
formation of which is also asexual process. We have evidence 
which shows that the formation of zoospores extends over 
a wider range than had formerly been believed. There, 
again, is a fine field here for observation. It is very possible 
that some of the Yolvocinaese may have an origin in some 
other form of life, especially since Cohn has shown forms of 
zoospores of Protococcus pluiwlis, united in such a manner 
as to partake of many of the features of that tribe. No 
finer field than the one I have above pointed out is open for the 
patient observer, who will carefully trace, and as carefully 
portray, every step of the form in which he is interested. 



The Anatomy of the Earthworm. 
By E. Bay Lankester. 

Part I. 

Being desirous of publishing a notice of certain new 
points of structure which I have detected in the earthworm, 
I thought that it might be well to accompany it with a 
description of the general anatomy of that Annelid, espe- 
cially since the later and more accurate observations on this 
subject have been published as papers in foreign journals, 
and are scattered about in various French, Belgian, and 
German periodicals. The appearance too, of a paper in the 
'Philosophical Transactions' for 1858, by Dr. Williams, in 
which the anatomy of the reproductive organs of Lumbricits 
is treated of, has been a further inducement to me to publish 
my observations on this point. The separate researches 
of two Continental naturalists, M. Jules d'Udekem and Dr. 
Ewald Hering, had placed our knowledge of the generative 
system of the earthworm in a so far satisfactory state that 
little more remained to be done than to explain a few minor 
discrepancies between the results arrived at by these authors. 
Dr. Williams, however, having failed to observe that which is 
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recf»rded by Dr. Hexing and M. d'Udekem^ aaserts that those 
authors' observations are '' confused and contradictory/' and 
proceeds to give a description of ovaries and testes^ which 
he does not confirm by adequi^te figures^ and which^ cer- 
tainly as far as my observations have gone> do not exist. It 
is therefore necessary, in justice to these two continental 
observers^ to show, if possible, that their observations are not 
'^ confused and contnidictpry/' but that they (more espe« 
cially Dr. Hering) have given, on the wholcj a truthful and 
accurate account of the reproductive otgans of Lumbricua ; 
that it is Dr. Williams's observations which are incorrect, and 
that consequently that author's views as. to the modification 
of the ciliated tubuli into reproductive organs are, at any 
rate, as far as Lumbricua is concerned, untenable. 

The frequent use of the microscope, which, is necessary in 
the elucidation of the anatomy of the Annelida, and without 
which no accurate knowledge of their organisation can 
be arrived at, must be my apology for the publication ci 
a paper of this nature in the pages of a microscopical 
journal. 

From the time of WiUis^ and Redit the structure and 
habits of the earthworm have received much attention froxa 
naturalists. Montegre, it SirEverardHome,§ Dufour,|| Dugfes,1[ 
Meckel,** Stein,tt D'Udekem,Jt and Heringj§§ are amongst 
those who have written on the subject, the only author, how- 
ever, who professes to deal with it as a whole, and who has 
treated of the entire anatomy of the worm, is Morren,|| || the 
other writers named having devoted their researches almost 
exclusivelv to the reproductive organs. The work of this author 
was published many years since, but is still remarkable 
for the amount of labour displayed in it, and the profusion 
of engravings. The nervous system has formed the subject 
of papers by M. de Quatrefages and Mr. Lockhart Clarke, 
to which reference will be made hereafter. I propose to 
describe the organization of the earthworm under the following 
heads: — Tegumentary system. Muscular system. Digestive 

♦ 'De Anim&Brutorum.' . 

* De animalibus vivis qu» in oorporibus animalium vivonim panuntur. 

' Annales du Museum d'Hist. Nat.,' 1825. 

»Phil Trans.,' 1823, p. n. 

' Ann. des Sciences Nat./ 1826. 

Ibid., 1828. 

Muller'8«Anshiv/1844. 
, . Ibid., 1842. 

11 ' Memoires de TAcad. Uov. de Bruxelles,' 1857. 
§t Siebold and Kolliker, * Zeitschrift,' 1858. 
II jl ' De Lumbrici terrestria Hiatoria naturaii necnon anatomia tractatus.' 
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Bystem^ Circnlatory and ReBpiratoiy flystems^ Nervous system^ 
Seoemary system^ and Beproductive Bystem. I may here 
mention that the majority of my obBervations have been made 
on the Lumbricus terrestria, though I have also dissected many 
individuals of L* agricola. 

Tbgumentaey system.— The tegumentary and muscular 
systems of the earthworm are so intimately united that it is 
somewhat difficult to describe the one apart from the other. 
If a vertical section be made of a portion of the integument 
of Lumbricus^ three distinct strata or layers will be dis- 
tinguished. The external one is the epidermis^ the middle 
the pigmentary layer^ and the internal the muscular layer. 
If a very thin section of this description be made and 
placed beneath the microscope^ the appearances drawn 
in PL VII, fig. 12, are seen. The epidermis (e) appears to be 
almost structureless and transparent, having, however, a cer- 
tain finely granular, striated aspect. The pigmentary layer 
(a) contains numerous dark-brown cells, irregularly disposed 
in a semi-transparent homogeneous matrix, in which also 
ramify very numerous blood-vessels. The disposition of these 
capillaries is towards the exterior, the larger branches from 
which they are derived being situated in and above the 
muscular layer. The muscular layer (c), which varies in 
size in various parts of the integument, is generally by 
far the thickest, composed of minute fibres, crossing and inter- 
crossing in various directions, the more superficial ones having 
a direction parallel with the longitudinal axis of the body, 
whilst the deep-seated fibres run exactly at right angles to 
these. Within the muscular [layer a small species of nema- 
toid (A) may be frequently detected. They are very abundant 
in all parts of the earthworm, but do not appear to do much 
harm. I shall have occasion hereafter to refer to this parasite 
(the Anguillula Lumbrici of Dujardin) in speaking of the 
generative organs, where its existence has given rise to many 
errors. A delicate layer of .cells is perceptible beyond the 
muscular coat (a), which probably belong merely to the cor- 
pusculated perivisceral fluid. 

The tunic thus formed is constricted into various rings, or 
annulated, at short intervals throughout the length of the body, 
which is of a cylindrical tapering form anteriorly, but broad and 
fiat as the posterior region is approached, terminating at length 
very suddenly by a rapid diminution in the size of the annuli. 
If a worm be drawn through the hand, from head to tail, no 
perceptible impediment to its passage is felt; but if the 
reverse operation is tried and the worm be held by the 
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posterior extremity, a considerable amoant of resiBtance is 
experienced, in consequence of a roughness of the worm's 
skm. This roughness is owing to the presence of minute setss, 
of which there are four pairs on nearly every ring of the 
worm's body, those only comprised by the cingulum and the 
smallest anal segments being free from them. Two pairs of 
the sets hare a ventral aspect, and a pair on either side are 
disposed laterally (fig. 8). One of these setse placed beneath 
the microscope shows a slightly cm*ved form, is transparent, 
of a yellow colour and fibrous structure (fig. 7). The broader 
portion is fixed in the integument, and is softer than the 
exposed portion. 

The setae are secreted by very minute glands, of which there 
are four in every segment, each situated in connection with the 
inserted portions of a pair of setse. These setigerous glands 
may be seen in fig. 11, 6, d. In a certain part of the body the 
setigerous glands often acquire a large sise, and their normal 
fiinction appears to become subservient to some other. Large 
semi*developed setae are thus found in them, as also a viscid 
secretion, the function of which must be discussed in connec- 
tion with the reproductive system. The setae are very fre- 
quently lost or injured in use by the earthworm, and their 
place left unsupplied. From this we may conclude that the 
process of their formation is not rapid, nor adapted to sup* 
plying a vacancy immediately on its being required ; but, 
rather, a regular and slow development, which takes place 
equally, whether injury has been sustained or not, and irre- 
spective of wear. Another feature of the integument which 
will be noticed by the most casual observer is its enlarge'^ 
ment into the '^ cingulum,'' extending firom the twenty-ninth 
to the thirty-sixth segment. The cinguluid, which, though a 
tegumentary appendage, is strictly an accessory organ of re* 
production, is of a psder colour than the rest of the integu- 
ment, encloses the dorsal and lateral surfaces of the rings 
over which it extends, but is not developed firom the ventral 
surface. The structure of this body is glandular, being com* 
posed of a great number of minute pyriform papillae, which 
secrete a fluid, and also act as adhesive oi^ans during the 
congress of two individuals. The epidermis covering the 
papillae is remarkably thin, and appears to be ruptured when 
coition occurs. In examining the ventral surfieu^e of the 
worm various minute apertures will be discovered in the 
anterior segments of the body ; but as they are intimately 
connected with certain of the organs of reproduction, I defer 
describing them for the present. 
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Muscular system. — ^The various modifications of the 
muscular layer of the integument constitute the principal 
part of the muscular system in the earthworm. There are but 
few special developments of muscular tissue in such organisms 
at all ; the various functions which are entailed on special 
muscles in higher animals being here performed by a simple 
contractile tunic or membrane4 The muscular coat succeeding 
the pigmentary layer of the integument (the cutis being 
inseparable^ and not easily distinguished from those struc* 
tures) consist of fibres which run transversely to the longi- 
tudinal axis of the body^ and by their contractions cause &e 
rings to diminish their diameter ; the succeeding layer to 
this is formed of intercrossing and oblique fibres^ whilst the 
innermost fibres are arranged longitudinally. These last 
are by far the most numerous^ and are largely developed on 
the ventral surface. They iform the straight muscles of 
Morren. Two lateral muscles, a ventral, and a dorsal, may 
be distinguished (fig. 11). The setigerous glands occupy 
a position between the dorsal and lateral and the lateral and 
ventral muscles on either side. Morren has carefully de- 
scribed an arrangement of minute muscular fibres in connec- 
tion with the set», which he considers as the protractors and 
retractors of these appendages. Cuvier has also described 
these. 

The object of the muscular attachment appears to be 
to keep the seta in position rather than to withdraw or 
extend it, so that the booklet may yield to pressure from the 
quarter towards which the worm is progressing, but offer 
resistance to similar force in the opposite direction. The 
remaining muscles of the earthworm are the transverse or 
intraseptal muscles, or modifications of these. Between 
every segment or ring a very delicate, tenacious, pellucid, 
muscular membrane exists, loosely connected with the 
internal viscera, but firmly attached to the walls of the 
body. These transverse muscles do not entirely close the 
various rings from each other, but allow the contents of 
the perivisceral cavity free movement from one end of the 
body to the other. The fibres of the transverse muscles are 
very fine, and take a direction from the walls of the 
splanchnic cavity towards the central viscera. In the first 
eight or nine rings of the body oblique radiating muscular 
fibres diverge from the transverse muscles, and become 
attached to the muscular pharynx to be described hereafter. 
A somewhat similar arrangement occurs in the terminal 
rings of the body, where these radiating fibres assist in the 
expulsion of the faeces from the anal aperture. 
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DiGESTiYE SYSTEM. — ^Before proceeding any farther in the 
description of the anatomy of the earthworm^ it is necessary 
to explain the method which has been adopted in dissecting. 
The best way of killing the worm^ which should be of as 
large a size as can be obtained, is with chloroform, though 
spirits of wine can be made to answer the same purpose. 
The advantage of chloroform is that it leaves the subject lax 
and pliable, whereas in spirits of wine rigidity often occurs, 
which renders careful dissection impossible. A pin being 
inserted in the first or labial segment, and the worm pinned 
firmly in a gutta-percha trough, the dissection may be 
commenced by a dorsal, lateral, or ventral incision, which 
should extend from the first to the thirtieth segment. This 
being done, the cut edges must be separated and pinned out, 
as much longitudinal tension being used as possible. The 
organs of the body will then present a very beautiful sight. 
Many, though, are concealed because of their trwsparency, 
and great difficulty will be found in manipulating certain 
organs on account of their tenuity and the fluid nature of 
their contents. These difficulties will be entirely obviated by 
filling the trough with pure spirits of wine.^ A most marvel* 
lous change then comes over the appearance of the extended 
annelid ; numerous little fibres display themselves, running 
from the pharynx to the transverse muscles, which also 
become more evident ; the ciliated tubules in each segment 
make their appearance, and, what is most important, the 
reproductive organs become so hardened as to admit of 
careful dissection. I cannot but attribute some of the 
errors which have been made by the older and certain recent 
observers to the want of some such method of dissection as 
this. Fig 5 represents a worm opened by a dorsal incision, 
and treated in this wav. 

Mouth, — ^The mouth in the earthworm is formed by the 
incomplete structure of the first segment of the body (fig 9). 
The incomplete ring is a conical or nipple-shaped projection, 
of a very fleshy, muscular nature, forming what may well be 
called an upper lip. The mucous membrane of the mouth is 
reflected inwards, and lines a large oral cavity, considered as 
the pharynx (fig. 5, i, fig. 6) . The mouth forms the subject 
of several figures and a good deal of letter-press in Morren's 
memoir ; but it appears to be a very simply formed orifice, 

* Mr. George Bask, who has for many years made Ibe earihwonn a 
faTOrite study^ and who very kindly assisted me when first commencing ita 
dissection, was, I believe, the first to use chloroform and spirits of wine in 
this way ; I regret very much not having had the benefit of his advice in 
preparing this paper. 

VOL. IV, — NEW SEE. T 
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the movements of the labial segment^ which can be retracted 
80 as to dose the oral aperture^ being dependent on muscles 
similar to those existing in each segment of the body^ and 
already described. 

The pharynx is a broad somewhat flattened and very 
muscular organ^ immediately succeeding the oral aperture ; 
it extends £ram the second to the seventh ring of the body. 
The upper surface^ exposed when a dorsal incision is made^ is 
very muscular^ numerous radiating digital fibres connecting 
it with the transverse septal muscles ; its lateral attachments 
appear to be the strongest^ though numerous radiating fibres 
may be also detected on the ventral surface of the organ. 
The outer thick and muscular coat, which thus gives to the 
pharynx its principal muscular power, is of a yellowish-white 
colour, and very vascular. If this be opened and carefully 
examined it will be found to project anteriorly into the 
hollow cavity which it forms, and gives rise to a sort of disc 
or sucker by the action of which, no doubt, the earthy food of 
the worm is drawn into the mouth. A second, much finer 
muscular coat will also be found underlying this denser one, 
and intimately connected with the loose folds of mucous 
membrane which line the pharyngeal cavity. In fig. 8 a 
small bundle of muscular fibres firom the pharynx is drawn ; 
they present the same simple structure and appearance as 
the muscular tissue from all parts of the body. 

Salivary glands. — Opening into the mouth and pharyngeal 
cavity are three pairs of glands, which must be considered as 
salivary organs. Morren appears to have figured these, and 
Mr. Lockhart Clarke briefly mentions their existence. They 
aare in the form of convoluted tubules, situated near the oral 
aperture in connection with the dense exterior coat of the 
pharynx, and require a little examination to be detected. 

Passing down the alimentary canals we come to the a^o- 
phaffus. This commences in the eighth segment of the body, 
(fig. 5, c, fig* 6), and is directly continuous with the muscular 
pharynx. The latter organ contracts very considerably in 
the seventh ring, and then is followed by this narrow, delicate, 
but highly elastic tube. The oesophagus extends to the 
fifteenth or sixteenth ring; throughout it is composed of a more 
or less delicate muscular coat and an inner mucous lining. 
In its passage through the septal muscles it becomes slightly 
constricted, and the fibres of the one organ appear to become 
interwoven with those of the other ; this is more particularly 
the case in the eighth, ninth, and tenth rings. The large 
dorsal vessel which runs all along the alimentary canal 
attains its greatest development in the region of the oeso- 
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phagus ; it passes directly along the median line of the body^ 
in close connection witn the digestive tnbe^ and^ with its 
contractions and dilatations^ the oesophagus also performs 
certain peristaltic movements^ the object of which may be 
connected with the circulatory system. The large lateral 
vessels, described as hearts, are given off from the dorsal 
vessel in the region of the oesophagus, and the reproductive 
organs closely surround it ; we have therefore in this region 
the most vascular and active part of the body. Although the 
oesophagus itself consists merely of a muscular and a mucous 
membrane, possessing no special secemary powers, yet the 
dorsal blood-vessel, throughout its connection with the 
oesophagus, is more or less invested with a yellowish-brown 
mass of cellular matter, which sometimes extends to the 
lateral vessels and hides the true walls of the blood-vessels 
from view. If a portion of this yellow mass be placed under 
the microscope with a high power, it will be found to consist 
of minute cells, the contents of which are still finer granular 
particles (fig. 18). They exactly resemble the cells which, 
in connection with the blood-vessels, invest the whole of 
the intestine, yet to be described, and which have always 
been considered as performing a secemary fxmction similar 
to that of the liver. This yellow mass may therefore be re- 
garded as an organ of secretion in connection with the 
oesophagus, of similar nature to the hepatic membrane of the 
intestine. 

(Esophageal glands, — Situated in the twelfth and thirteenth 
rings, and nearly or entirely concealed by the testicular 
masses, are three pairs of very remarkable glands, which 
have never yet been described. In fig. 5 the reproductive 
organs have been turned back, so as to expose these {h). The 
dorsal blood-vessel is in dose connection with them, and 
two of the great lateral vessels lie in contact with their 
surfaces. Morren, indeed, in pi. xxxi of his memoir, 
gives a rough figure of two of these glands, but does not 
add any accurate description of them. Dr. Williams, in 
his paper in the ^Philosophical Transactions,' describes a 
figure in his pi. vi as the reproductive organs of the 
earthworm, and denominates a certain mulberry-like mass 
"calciferous glands.'^ No description of these glands is 
given in his memoir, and the figure is so utterly unlike 
anything existing in the earthworm that I cannot say 
whether the oesophageal glands are meant, although no other 
calciferons bodies are to be met with in Lumbricus, In 
fig. 4 the three pairs of oesophageal glands and part of the 
oesophagus are seen removed firom the attached blood- 
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Teasels and septal musdesj considerably enlai^ed. The 
most anterior pair, which exists in the twelfth ring, are 
somewhat round and full, pale in colour, and with an im- 
mensely Tascular surface, the Teasels running parallel to 
one another, and frequently so numerous as to giTC the 
organs a bright-red colour. They are firmly attached to the 
walls of the oesophagus, but do not appear to haTC any com- 
munication with its interior. When opened they are found 
to contain either a single hard crystalline mass or numerous 
smaller bodies of a similar appearance, when placed under 
the microscope, to that drawn in fig. 10. The wall of the 

Eair of pouches is thin, and the presence of the hard bodies 
eneath can be detected by simply pressing the glands. 
When a portion of the crystalline substance is treated with 
acetic acid, it dissolTCS with great efferTcscence. It is there- 
fore probable that the substance is carbonate of lime. 
These glands do not always contain crystalline bodies, aiid 
occasionally a worm is found in which all three pairs of 
oesophageal appendages hsTC lost their Tascularity and sise. 
I am not able to give any clue as to the function of this first 
pair of glands ; it may be connected with the formation of 
the egg-capsule, which is said to contain carbonate of lime; 
on the other hand, it may be a provision for disposing of any 
superabundance of mineral matter in the blood. I have 
frequently found the crystalline bodies passed into the 
oesophagus and lodged in the capacious crop. The second 
and third pairs of oesophageal glands are situated in the 
thirteenth ring, and have a form and appearance differing 
from the first. They are a little smaller, and their walls are 
much thicker, but no less vascular, than the first pair. They 
contain a milky fluid, which, when examined with the micro- 
scope, is found to consist of very minute granules, somewhat 
sinular to those of the hepatic membrane of the intestine. 
A very thin section, made vertically through one of these 
glands, shows the structure drawn in fig. 2, an inner epithelial 
coat, a vascular region in which the blood-vessels are arranged 
in loops as seen in the figure, and an outer more delicate 
membrane, forming the sheath of the organ on which the 
externally visible vessels extend; these, as in the anterior 
pair of glands, are very numerous, and run parallel to one 
another. 

The arrangement of the vessels interiorly in loops is very 
remarkable, and may be easily observed when the vessels are 
naturally injected. All three pairs of glands present this 
structure. The use of the milky secretion contained in the 
second and third pairs may be in the process of digestion; 
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indeed^ this appears most probable^ but the properties of the 
secretion cannot be determined. That these three pairs of 
glands are of very vast importance in the economy of the 
worm cannot be doubted^ when their proximity to^ and con- 
nection with^ the great vessels of the body is considered^ 
and it is somewhat surprising that they should have escaped 
the notice of previous observers. 

Crop or stomach. — Leaving the oesophageal glands, we may 
follow the course of the alimentary canal^ closely adUiered to 
by the dorsal vessel and its surrounding granular mass, to the 
sixteenth or seventeenth ring. Here the oesophagus termi« 
nates, and the digestive tube expands into a voluminous heart- 
shaped sac, which may be regarded as a species of stomach. 
Sometimes this organ commences in the fifteenth ring of the 
body, and at other times it occupies only the sixteenth seg- 
ment ; this appears to be a matter of indifference, depending 
merely on the growth of the septal muscles. The muscular 
wall is here well developed, and the continual contractions, 
which it performs even after the worm is pinned out for 
observation, show that one of the principal functions it per- 
forms is the propelling of food on its course through the 
alimentary canal. Very numerous blood-vessels are distri- 
buted to its surface, whilst the interior is lined by a loose, 
largely developed mucous membrane. 

Gizzard. — ^The eighteenth and nineteenth rings of tlie 
body are occupied by a hard cartilaginous-looking ring, which 
is attached to the muscular sac just described. Its walls are 
very thick, and composed of fibrous tissue much resembling 
the muscular fibre, but they do not appear to be contractile. 
The blood-vessels, which are very freely distributed to the 
surface, are disposed in a transverse direction, and are very 
minute. This organ has been called the gizzard by previous 
writers, though whether its functions are those of a gizzard 
does not appear at all certain. 

Intestine. — ^Immediately attached to the remarkable fibrous 
ring just described is the intestine, which passes throughout 
the rest of the body with very little change in its structure. 
It is a loosely and much plicated tube, with very delicate 
elastic walls, which are so disposed as to occupy a small space 
whilst possessing a large amount of surface. ^ The wall is 
composed of three distinct coats, of which the interior one is 
mucous membrane, with a finely ciliated epithelium; the 
middle, delicate muscular tissue ; and the exterior, a mass of 
yellow cells, forming an olive-brown-coloured investment for 
the whole intestine, which is of the most tender nature, and 
very easily ruptured. The cells, possessing granular contents. 
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are exactly similar to those found in the yellow tissue sur- 
rounding the dorsal blood-vessel by the oesophagus^ and 
they appear to perform the same offices. It is almost uni- 
versally admitted that this yellow tunic of the intestine 
should be considered as discharging the functions which are 
distributed to various organs in the higher animals, viz., 
those of the gall-bladder, the pancreas, and the gastric glands. 
And it may therefore be conveniently called the hepatic 
membrane. 

The very numerous blood-vessels which ramify in this 
portion of the digestive tube, and around which the develop- 
ment of the hepatic cells is greatest, is connected, of course, 
with the elimination of nutriment from the contents, and it 
is probably in this part of the viscera that the chief amount 
of absorption takes place. 

The muscular coat of the intestine is very delicate, but 
exercises considerable force in the propulsion of food. The 
transverse septal muscles, which are intimately connected 
with the folds of the intestine, also assist in causing those 
movements of the digestive cavity by which the passage of 
aliment is effected. 

Anus, — After passing through three hundred and fifty 
rings in a well-grown worm, or less, the alimentary canal 
terminates in the last segment of the body. The modifica« 
tions of the septal muscles, which by Morren were described 
as peculiar muscles of the anus, and the contractility of the 
muscular membranes of the intestine and of the integument, 
effect the discharge of the faeces. The ciliated epithelium of 
the mucous membrane may be best observed near the anal 
aperture, where it appears to have its greatest development. 

Recapitulation. — The digestive organs of the earthworm con- 
sist of a mouth, situated in the first anterior segment of the 
body ; of an oval muscular pharynx, extending to the eighth 
segment; of a narrow contractile oesophagus, expanding in 
the fifteenth or sixteenth ring into a muscular crop, followed 
by a hard fibrous ring occupying the seventeenth and 
eighteenth segments. The rest of the body is traversed by 
the intestine, a plicated, delicate, elastic tube, invested in a 
membrane of granular cells, and terminating in the last ring 
of the body. Connected with the pharynx are three convo- 
luted bodies, considered as salivary organs, and attached to 
the oesophagus are three pairs of glands in the twelfth and 
thirteenth segments, the two posterior pairs of which secrete 
a milky fluid, probably to assist indigestion. 

The food of the worm is such vegetable matter as is con- 
tained in the rich loamy soils which it selects for habitation. 

{To he continued,) 
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Notes on Organic Structure as tllustrateb by means of 
Dyes. By Walter Abbet^ M.R.C.S. 

This Journal has of late presented to its readers a remark- 
able series of papers bj Dr. Lionel Beale^ embodying the 
results obtained from the investigation of organic structures 
into a doctrine that is likely to give the cotg) de grdce to the 
already staggering cell-theory of Schwann. 

Dr. Beale^ having conceived the happy idea of staining the 
tissues with carmine^ found that a permanent stain was 
acquired by certain portions only of the tissue^ including all 
those which are generally supposed not to have reached their 
ultimate grade of development^ and excluding those which 
have evidently undergone a structural process. 

This new and conspicuous fact suggested the division of 
all organized matter into the two easUy determined sections 
of ''germinal matter'' and ^'formed matter/' the former 
being dyed^ the latter unaffected, by carmine. The '' germinal 
matter" is well represented by the nucleus and nucleolus; 
the ''formed matter/' by the cell-wall and spiral fibre. 

Dr. Beale also inferred, from the presence of gradated 
colour in the stained "germinal matter/' that it lost its pro- 
clivity for the dye in the course of its gradual transition mto 
the "formed matter." 

It is very obvious that this selective staining power of 
carmine is of great value to the physiologist, and that still 
further advantage would be derived from the possession of 
one or more dyes capable of staining the whole or part of 
that which is not coloured by the carmine ; also, that the one 
colour ought sufficiently to contrast with the other. 

Iodine has long and deservedly been in use and repute ; 
but, apart from its value as a test for starch and cellulose, it 
does not avail much as a dye, the cell and the cell-contents 
usually differing only in the intensity of the uniform and 
fugitive brownish-yellow conferred upon them. 

Substances lately possessed of the desired properties are, 
however, easy to ootain, and easy to use. They are most 
abundant among the compounds of aniline. 

Magenta, one of the most brilliant of these, has already 
been used by the microscopist, but its distinctive qualities 
seem to have escaped suspicion. This dye, like mdst of its 
congeners, has selective staiiiing power as great as* that of 
carmine, and still more limited. Altogether unattracted by 
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pure celluloee^ it at once seizes those portions of ^^ formed 
matter '' which come under the head of " secondary layers." 

A dye for the structures left uncoloured both by magenta 
and carmine is still a desideratum. 

Although a second characteristic colouring agent thus 
presented itself to me^ it did not give a satisfactory contrast of 
colour. Mauve^ Hofimann^s violet^ aniline brown, picrate of 
aniline^ and turmeric, all dye as magenta, but the purples 
alone approximated to the desired contrast. Aniline green, 
which I subsequently tried, accorded with these, but its results 
hitherto have been capricious and imsatisfactory. It seemed 
probable that a substitute for magenta, if found at all, would be 
found among the aniline colours, and I became indebted to my 
friends Mr. J. 6. Dale, F.C.S., and Dr. Martins, who have 
all along most liberally furnished me with dyes not otherwise 
readily obtained — for two blue salts ; the one almost identical 
with magenta, the other belonging to a different though 
closely allied series of compounds. 

I naturally looked to the former, the ordinary aniline blue 
of commerce, for the accomplishment of the sought-for con- 
trast, but it proved a lamentable yet instructive failure. The 
tissue, plunged into its alcoholic solution, came out magnifi- 
cently coloured, and remained so when immersed either in 
water or glycerine. Under the microscope, however, the 
colour was seen to be merely mechanically and impartially 
distributed ; and, by the action of alcohol, its proper solvent, 
it was entirely discharged. This surprise was outrivalled by 
the one which the second blue afforded. The desired con- 
trast was now effected, but at the expense of the carmine, 
instead of the magenta. Nothing could be more satisfactory 
than this result, inasmuch as the blue substitute for carmine 
has intense and splendid colouring power, and is even more 
brilliant by artificial light than by daylight. It is also freely 
soluble in water, thus incidentally refuting Dr. fieale's 
somewhat rash explanation of the limited dyeing power of 
carmine, which he refers to the acid reaction of the '^ germinal 
matter" on the alkaline solution of the dye. I feel justified 
in calling this assumption "rash," because Dr. Beale had 
probably employed no other than an alkaline solution ; car- 
mine being only soluble in ammonia, or in a neutral solution 
of oxalate of ammonia, the solvent power of which is not 
generally known. Moreover, such an explanation should be 
based on the reaction, not of the solvent, but of the carmine, 
which, in a good sample, would most likely be acid, owing 
to the presence of free carminic acid. 
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The '' formed matter ^' is equally affected by acid^ alkaline^ 
and neutral solutions of the dyeing agent. 

Haying thus drawn attention to the merits of the blue dye, 
I shall henceforth, in order to avoid risk of confusion, speak 
only of carmine and magenta. 

Since magenta is incapable of dyeing either cellulose or 
" germinal matter/' unless with the aid of mordants, but has 
a special affinity for the secondary layers, such as those con- 
stituting spiral fibre and woody tissue, it is evident that the 
components of the typical cell may be made to present three 
conditions of colour, viz., enumerating from without inwards, 
(1) unstained — cell-wall; (2) stained with magenta— spiral 
fibre; (3) stained with carmine — '^ germinal matter.^' It is 
also seen that the generally accepted statement, to the effect 
that the secondary layers consist of cellulose, as does the 
cell-wall, requires, to say the least, considerable modification. 
It is, perhaps, strange that this statement should have passed 
with so little question, seeing that, as a rule, the cellulose 
reaction with sulphuric acid and iodine is confessedly only 
to be obtained from such structures by means of a ^^pre- 
liminary treatment,^' such as boiling with nitric acid or 
caustic potash. Surely this is much akin to saying that the 
reactions of sulphate of copper can only be procured from 
metallic copper by means of a '^ preliminary '^ treatment 
with sulphuric acid. K, by an extravagant figure of speech, 
sulphate of copper may be said to be a mode of the metal, 
then perhaps the secondary layer may be said to be a mode 
of cellulose. 

Before proceeding further, I ought to premise that this 
article should be looked upon as based on phenomena 
observed in the vegetable lungdom, my very incomplete 
researches having only reached so far over the frontier as to 
attain the probability of the universality of the deductions 
resulting from them. It wOl, of course, be borne in mind 
that, in the animal kingdom, similar investigations have been 
much more fully carried out by Dr. Beale. 

Placing our matter before us in the form of the ideal cell 
already spoken of, it will be proper to leave the consideration 
of the secondary layer until we have worked up to it from 
the fons ei origo, which, so far as we are concerned, is the 
'^ germinal matter." 

With aU diffidence, I venture to suggest that the term 
" primordial utricle " should be discontinued. Its meaning 
has evidently become so capricious as to render it perhaps 
worse than useless as the sign of a precise idea. I am not 
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prepared to accept the equiralent offered hj Dr. Beale^ 
inasmuch as I beliere that his '^germinal matter '^ consists^ 
not of one substance only, dyed by carmine, but of two— the 
one of which is dyed and the other is not. While agreeing 
with him that the nuclear mass of stained '^germinal matter'^ 
is shaded off from that darkest point which represents the 
nucleolus, I am convinced that this shading consists of 
stippling, and not of tinting. Nor is this distinction so 
frivolous as it may seem at first sight. It is opposed to two 
of Dr. Scale's conclusions — first, that the gradation of 
colour is due to the gradual transition of ''germinal matter'' 
into ''formed matter;" secondly, to use his own words, 
" As it is a fact that the colouring matter passes through all 
the outer layers^ and is deposited in the greatest quantity in 
that central part which is at the greatest distance from the 
solution, it seems only reasonable to infer that pabulum 
takes the siime course auring life." 

It is not a light matter to differ, even as to minor facts, 
from so experienced a microscopist and acute a physiologist; 
nevertheless, I must give precedence to the evidence of my 
own eyes, aided by good and sufficient object-glasses. My 
own conclusions, as differing from those of Dr. Beale, may. 
be thus summed up : 

1. The germinal matter, so called, consists of two parts — 
the one dyed by carmine, the other not so. 

2. It is not possible to demonstrate by means of dyeing 
agents the gradual transition of living matter into dead 
matter. 

3. The varying tints of the dyed nucleus are due to the 
greater or less d^persion of coloured molecules through the 
uncoloured substance ; their dose aggregation forming the 
nucleolus. 

4. The uncoloured portion of the " germinal matter " is 
the product of the coloured portion. 

5. Nutrition is least active in the most deeply coloured 
part of the" germinal matter." 

After this declaration of belief we must, for the remainder 
of the paper, take leave of the phrase " germinal matter," 
its originid definition conveying a meaning different to that 
which the actual substance seems to me to warrant. I 
propose to substitute the term ' nuclear matter, consisting 
oi' germinal molecules* and ^ germinal plasma.* 

The nucleus proper is formed by the carmine-stained 
" germinal molecules " dispersed through the mass of un- 
stained germinal plasma, which they have produced. The 
nucleus may or may not contain the nucleolus, composed of 
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germinal molecules whose fhnctional powers are in abeyancCj 
and which^ therefore^ are closely aggregated into a deeply 
coloured mass^ which seems capable of. forming a circum- 
ferential deposit or areola of plasma^ whose quantity is 
proportionate to the size and age of this composite molecule. 

Here^ then^ we have the condensed nucleolus active only at 
its outer surface^ and surrounded by the colourless plasma 
resulting from that activity ; this, again, having a granular 
envelope, composed of similar plasma, and strewed with what 
are, in fact, fragmentary nucleoli. 

As the outlying molecules become insufficient, demands 
for reinforcement are made upon the nucleolus, and this 
demand is answered in various ways. Frequently, successive 
molecules seem to be detached from the surface of the 
nucleolus, becoming more and more widely separated from 
each other as the produced plasma increases. Sometimes 
the whole mass of the nucleolus is at once called into action, 
and thus arises the phenomenon of a new granular nucleus 
contained within the original and paler one. 

At other times, the nucleolus having divided, the one 
part remains in statu quo; while the other, sphered in its 
share of the plasma, goes off to form a new nucleus, 
nucleolated or otherwise. 

Other varieties of fission might be referred to, but it does 
not seem necessary to do so in this place. 

The vital processes of the unimpregnated animal ovum 
correspond very closely with those exhibited by the nuclear 
matter of the vegetable-cell. 

A good general illustration of my proposition is shown 
by that pretty little organism Volvox ghbator, which may 
very well be looked upon as a sort of glorified mass of 
nuclear matter. It will be remembered that it consists of 
a hollow hyaline globe, studded at regular intervals with 
little green masses of endochrome. This represents the 
nucleus. Contained within the globe is a variable number 
of solid masses of endochrome, each with a viscid transparent 
envelope. These represent the nucleoli. When the time 
comes for one of these latter to assume independent activity, 
it divides and subdivides within its envelope or areola up to 
a certain ]^oint, without undergoing other change. Each of 
the resultmg globules — ^with the exception of a portion 
which, like some part of the yolk of certain eggs, has escaped 
segmentation — secretes around itself the ' germinal plasma,' 
until the globe of the Volvox, with its contained nucleoli, is 
reproduced; the plasma-envelope of the original nucleolus 
now forming the containing sac of the whole organism. 
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If my interpretation of microscopical appearances is correct, 
it 8eems impossible to avoid the conclusion, that the deep and 
uniform colour of the nucleolus is so far from indicating the 
maximum of nutritional activity, that it is actually the sign 
of its minimum, if not, indeed, of its absence. 

As I have illustrated the nucleus, with its nucleolus, by 
reference to a higher grade of life, so may I illustrate the 
individual nucleolus. 

We find its analogue in the resting spores of alg», with 
their dark, condensed mass of inactive endochrome contained in 
a self-secreted coat ; also in one of the older cells of a Conferva 
{Cladophora ghmerata), whose crowded contents become ever 
paler and less dense with the progress of renewed growth. 

The phenomena of cell-growth are so conveniently epito- 
mised in the short career of the annual stems of herbaceous 
plants, that we may advantageously take a transverse section 
of such a stem for the purposes of illustration. 

Such a section, by-the-bye, dyed with magenta and blue 
or with orange and blue, and viewed with a 1-inch objective 
and C Kelner eye-piece, is, from its intrinsic beauty, a striking 
object for the unphysiological eye. 

The common dock (Rumex) sufficiently serves the purpose. 
In the cambium-layer, where growth is actively progressing, 
we observe that the young cells, as yet very small, are quite 
full of darkly stained nuclear matter, usually, if not always, 
in the form of a hollow nudeolated nucleus. 

In the older tissue, as represented by the central paren- 
chyma, we find, if the plant be young, that the nuclei are 
very distinct, the germinal molecules being so thickly grouped 
as to need the use of a -^'^ object-glass for their satisfactory 
optical separation. The seemingly homogeneous nucleolus 
has, in this case, little or no areola. In the corresponding 
parenchyma of an older plant the nuclei are often more 
numerous; they are absolutely larger, but smaller in pro- 
portion to the containing-cell ; the germinal molecules are 
distinctly isolated, and there is a very apparent areola round 
the nucleolus. 

Not unfrequently may be noticed a series of three nuclei 
with their nucleoli, each smaller and more deeply coloured 
than its predecessor, the presumptive common parent being 
but the ghost of its former self. Many nuclei have two 
areolated nucleoli. Here and there may be seen, clinging, as 
it were, to the nucleus, a smaller mass, consisting solely of 
large molecules separated by plasma, which seems to be the 
result of fission of the nucleolus, followed by assumption of 
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vital energy by all the component molecules of the liberated 
portion. 

In the tissue of a fast-growing plant, destined to die as 
soon as it has arrived at maturity, and which is already far 
advanced — as in the case of a cereal whose ear has now burst 
from the sheath — ^is seen a somewhat different and very 
instructive condition. Within the limits of a very large 
nucleus, so blanched and undefined as to be hardly visible, is 
conspicuous the quondam nucleolus taking upon itself the 
dignity of a nucleus; occasionally presenting 2X>ues of colour 
paling fipm within outwards, as the result of want of 
synchronism in development; and only rarely possessing, by 
way of nucleolus, one, two, or more granules, somewhat larger 
than their compeers, and therefore invested with a tolerably 
distinct areola, yet scarcely deserving a special title. 

From these appearances I conclude that the germinal 
plasma is produced from the germinal molecules, as they aro 
successively brought into action to supply the exigencies of the 
tissue. This plasma, though vitiating Dr. Beale's definition 
of '^ germinal matter '^ as distinct from ''formed matter,^ 
cannot be classed under the latter head, inasmuch as it is 
undoubtedly endowed with vital powers. On this matter, 
however, I must not now expatiate, but proceed to those more 
nearly akin to the professed subject of this paper. 

In most of the cells of the dyed and mounted section that 
we have been considering we see that the nuclei are enveloped 
by the loose folds of a transparent colourless pellicle, manifestly 
detached from dose apposition to the ceU-wall, and moro 
or less flecked with colourod germinal molecules. This would 
seem to consist of the skirting portion of the nuclear matter 
in a condensed condition, answering to the coating (ectosarc) 
of a Bhizopod. Very apparent in the younger cells, it is 
seldom, if ever, seen in those that have exhausted their 
nutritive capacity. In no case does it receive colour. 

External to this, and, normally, in contact with it, are the 
''secondary layers,'^ constituting spiral cells and spiral ves- 
sels ; ducts of aU kinds, whether spiral, annular, scalariform 
or dotted ; liber, laticiferous, woody, and epidermal tissue. 
None of these are stained by carmine ; most of them are 
stained by magenta. Their susceptibility to the influence of 
the dye is the moro valuable because it varies with their 
age, and thus enables us to decide their relative priority of 
formation. 

If the transverse section of Rumex be taken from a plant 
sufficiently young, we find that all its parts aro, as it were. 
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gorged with nuclear matter^ and that the fibro-Taacuhir bnndles 
aeem perfectly formed^ but that the spiral vessels are the only 
parts so much as tinged by the magenta. This accords with 
the fact, familiar to botanists, that these vesssels are the fore- 
runners of the " bundles.^' 

If, on the other hand, we take a second year's shoot from 
some shrub, we see that the new deposit of woody tissue is 
much more intensely coloured than that of the preceding 
year. Returning to our Rumex, and taking a slice from an 
older stem, we obserre that the cells of the medullary rays 
and of the peripheral portion of the central parenchyma have 
become thickened by woody deposits, and that these latest 
productions are more deeply magenta-stained than the pre- 
viously lignified plenrenchyma of the fibro-vascular bundles. 

This useful peculiarity of behaviour may readily induce 
error on the part of a careless observer. To illustrate this, I 
must for the moment digress into the animal kingdom. If 
a section of bone-cartilage be dyed with magenta alone, it 
will present the ^'cartilage-corpusdes^' (nuclear matter) as 
bright pink upon a very much paler ground. Reference to a 
similar section dyed with magenta and the aniline-blue sub- 
stitute for carmine will explain the apparent inconsistency, 
by showing that the nuclear matter is enclosed in a film of 
recent '^ formed matter,'^ which takes a deeper stain from the 
magenta. 

Useful indications might probably be derived from the fact 
that the magenta is often more or less deoxidized by the 
tissues which it dyes, becoming more purple. The liber 
seems to be exempted from this action, and to be always pinker 
and less deeply coloured than the spiral fibre or the woody 
tissue. There is a peculiar form of cell-thickening, corre- 
sponding, perhaps, to the variety of liber stated by Mohl to 
consist of (^ulose, which, during some part of its existence, 
at least, takes no colour. I«am not, however, able to give 
its history. 

Some one — I forget who— has proposed the contents of a 
rhubarb-tart as a ready means for obtaining spiral vessels. 
If these, thus obtained, be d^ed with magenta and carmine, 
well washed, and mounted m balsam, the microscopist will 
find himself in possession of a preparation that is both 
instructive and beautiful. The fuUy formed vessels will be 
found to vary as to the degree of juxtapontion of the 
successive coils of fibre. In some the spiral will suddenly 
break up into rings, or divide to form a second spiral winding 
in the same direction ; but in all these a cell-wall of the 
most limpid transparency encloses a crimson spiral, and 
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nothing more. But other vessels will be seen^ where the 
spiral fibre is but faintly mapped out; and these contain 
nuclear matter — ^the scaffolding of the unfinished structure. 
This is also seen, though not to such advantage, in the 
transverse section. Does not this suggest a compromise 
between opposing opinions as to the function of the spiral 
vessels? It is evident that they cannot convey air when 
young and filled with nuclear matter; but this objection 
disappears with age. 

If I might venture to suggest yet another hypothesis, it 
would be, bearing in mind the early appearance of the spiral 
fibre, that it serves the simple mechanical purpose of giving 
that elasticity to the whole structure, which must neoenarily 
be given in some way or other. 

In the ' Micrographic Dictionary ' we are told, apropos of 
the epidermis of plants, that '^ the walls of the cells next the 
external surface are found much thicker than the rest, 
this thickening extending more or less down over the con* 
tiguous side walk. When such sections are treated with 
sulphuric acid and iodine, the greater part of the thickness, 
from without inward, of this outer wall is stained yellow, 
while the rest of the walls assume the blue colour ordinarily 
taken by cellulose with these reagents/' 

Magenta gives a beautiful and instructive variation of 
this experiment, dyeing only that part which iodine colours 
yellow. Probably this state of things is not so universal as 
inferred by the 'Micrographic Dictionary,' for, in some 
plants, e.g. asparagus, the epidermal cells are altogether 
uncoloured, while the superjacent, cuticle is deeply stained. 
These facts have an important bearing on the cellulose 
question, on which I would fain have touched, but must for 
the present forbear. 

Before coming to the final full-stop, some notice seems to 
be demanded by a paper by« Mr. Walter Crum, which 
appeared in the ^ Chemical Society's Journal ' for 1863, and is 
entitled '^ On the manner in which Cotton unites with 
Colouring Matter." This only byaccident; for,since the paper 
is principally concerned with the actions of mordants, it would 
hardly have been available in this place, were it not that one 
of the substances quoted as a mordant is, as it seems to me, 
no mordant at all. The dye principally spoken of in Mr. 
Crum's elaborate and carefully illustrated essay is madder, 
and the so-called mordant in question is the mono-muriate 
of alumina. My own experiments have shown me that the 
colouring principle of madder has the same powers as carmine ; 
that is to say, it is capable, without the aid of mordants, of 
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dyeing the naclear matter. Now, Mr. Cram's figures Bhow 
the yoangest fibres of cotton- — ^in which the naclear matter is 
most abandant — ^wholly undyed as regards the cell-wall, bat 
with a beaatifully coloured mass in the interior. This 
coloured substance very naturally puzzled Mr. Crum, who 
looked upon it as a mere precipitate of colouring matter, and 
he says, with reference to its shrinking, '^ It is remarkable 
that tne alumina should adhere so slightly to the membrane 
which contains it, as thus to shift without difficulty from one 
part of it to another in the act of shrinking.'' 

The fact is that the colour wholly depended on the presence 
of the nuclear matter, and that the mono-muriate of alumina 
was simply thrown away. 

Wrong conclusions will certainly be drawn from the ex- 
amination of preparations dyed with magenta unless they be 
f, washed until every trace of soluble colour is removed ; and 

this should be done with alcohol. In the unwashed prepara- 
tion the nuclear matter is seen deeply coloured by the 
magenta. This operation should be followed by immersion 
in glycerine, which will remove any lingering trace of 
unattached colour, and which is also the best preservative 
fluid. If several vegetable sections of diiferent kinds are 
steeped in the same colour-bath, care must be taken that 
none of them contain tannin, the mordanting power of which 
would altogether disguise the proper di£ferentiating appear- 
ances conferred by the dye. 

I have omitted to remark, in the proper place, that 
secondary products, such as starch, are not coloured either 
by carmine or magenta. 
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On the Development of the Egos o/Flosculabia ORNATA^Ehr. 
By Dr. J. P. Wbisse, of St. Petersburg. 

(' Zeitsehrift f. wits. Zool.,* xW, p. 107, pi. nit, A.) 

r 

Whilst the author^ in the course of last summer, van 
pursuing his investigations on the eggs of the Botatoriaj he 
noticed on the 15th of August a beautiful example of 
Floscularia omata, together with four minute ova, which bad 
been already deposited in the aquarium. A fifth ovum, 
which was still contained within the maternal body, was 
expelled under his eyes on the following morninff, b;p^ a 
forcible contraction of the animal. The germinal veside 
was still present, and it diifered, moreover, from the other 
ova in the circumstance that the embryo, whose motions 
became more and more lively, remained in this condition the 
whole of >the following day, exhibiting at times movement 
of the difficultly seen pharynx. It was not till the 20th 
that the egg was ruptured at the end where the ciliary 
motion had twen perceived. The little animal crept slowly 
about with a worm-like movement, and now exhibited very 
dbtinctly the circle of cilia at its anterior extrendtv. When 
completely liberated, it might be about twice the length 
of the egg, but it had not the slightest resemblance to the 
parent, so that any one accidentally coming across such an 
animalcule under the microscope might r^tdily mistake it 
for a newly discovered species. The author, therefore, gives 
a figure of the contents, which were slightly separated firom 
the shell at either end (fig. I). 

Up to the 1 7th of August he was unable to perceive any 
striking change in any of the ova^ except that in one of 
them there appeared in the course of the day a minute red 
point, which seemed to change its place, although he was 
unable actually to witness any movement in it. But, on the 
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following day (the 18th), early in the morning, he perceived 
in this egg two distinct bright-red eye-spota, which, owing 
to the visible movements of the already developed embryo, 
were continually changing their relative positions towards 
each other ; and, at the same time, he noticed a faint ciliary 
movement at one end of the embryo young Flosadaria, 
in this condition, since none is given by Ehrenberg, 
who had only obtained a sight of the embryo by artificially 
rupturing the egg. 

Whilst his whole attention was directed to this ovum, 
two others in the meanwhile had so far advanced in their 
development that the eggs were already visible in them. 
They both gave exit to the embryos on the 22nd, one at 
eight o'clock in the morning, and the other two hours later ; 
in both the ciliary movements, at the anterior end, were 
distinctly visible whilst the embryos were still within the 
shell. In a fourth egg the embryo had died, as was evident 
from the circumstance that its contents, even before the 
appearance of the eye-spots, had contracted from each end 
into the middle of the egg into an irregular mass. The fifth 
egg, lastly, that, viz., which the author had seen escape from 
the parent on the 16th, presented as early as on the 20th, 
in the morning, both eyes in the actively moving embryo, 
but it did not rupture before the morning of the 23rd, so 
that the complete development of the embryo was effected 
within seven days. In conclusion, he remarks that the first 
egg had probably been deposited on the 13th August. 

The foregoing observation stands in striking contrast to 
Ehrenberg's statements respecting the rapid propagation of 
Hydatina senta* But, since, from the author's previous 
re8earches,t as well as from many later observations on the 
subject of the ova of the Rotatoria, it is evident that their de- 
velopment proceeds with tolerable slowness, Hydatina senta 
must probably be regarded as an exception to the general 
rule. 

Lastly, the author cannot refrain from adverting to the 
erroneous statements of M. Pesty respecting Floscularia. 
That writer, at p. 47 of his 'Memoir on the Knowledge of 
the Smallest Living Forms' (1852), states, '' At the foot 2 — 8 
ova, each two thirds as big as the body of the parent animal. 
Vitellua brown, and set round with short hairs,^^ &c. But 
the eggs of this Rotifer are so small as hardly to equal 

* 'Zur Erkenntniss der Organisation in der JEUchtang des Kleinsten 
Raumes.' 2nd part, 1832. 

t " Zur Oologie der Raderthiere." In ' M^moires de I'Acad^mie imp^- 
riale des Soienoes de St. Petersbourg,' Yll s^rie, tome iv, 1862. 
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in length one sixth of the maternal body; and then to 
think of a " vitelliis set round with short hairs" I It is a 
pity that M. Pesty^ among the overwhelming multitude of 
his often-unused figures^ has not given us one of his supposed 
Fhscularia. 



i 



REVIEW. 



Principles of Human Physiology, by William B. Carpenter, 
M.D. Sixth Edition, edited by Henry Power, M.B. 
London: Cburchill. 

The sixth edition of a work of nearly one thousand pages 
is no mean testimony to its worth. We shall not, therefore, 
attempt to criticise this work, but simply afford our readers 
the means of judging whether the new edition has kept up 
with its predecessors in those departments where the use of 
the microscope is necessary. We are not sure that this is a 
work of supererogation. Researches with the microscope in 
this country do not at all command the attention which their 
importance demands, and if we examine the records of our own 
societies compared with those of other countries of Europe, it 
is very manifest that the easier methods of observation with 
the naked eye are favourites with the scientific men of Great 
Britain. As a physiologist, no microscopist could complain 
that Dr. Carpenter has neglected to chronicle and estimate 
those researches which alone could be carried on with the 
microscope. He has everywhere recognised research by the 
aid of this instrument, and in his work on the use of the 
microscope has shown how thoroughly he understands the facts 
that can alone be brought into consideration in the science 
of physiology by its aid. At the same time we cannot but 
regard a certain tendency to speculation in the direction of 
physical and chemical forces, as fraught with danger to phy* 
siology, unless accompanied with the sound observation of 
facts which the microscope alone supplies. On this ground 
we felt anxious lest Dr. Carpenter, in committing his work to 
the editorship of another^ should diminish it^ value in relation 
to all those facts bearing on human physiology which can 
alone be properly understood by the use of the microscope. 
We are glad to say that, as far as our examination of this 
new edition of Dr. Carpenter's work has gone, we observe no 
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indication on tbe part of Dr. Power of attaching leas impor- 
tance to microsopical researches than his author. 

But whilst congratulating Dr. Carpenter and our readers 
on this fact^ we cannot but regret that he has been com- 
pelled to resign the superintendence of another edition of 
his own book. And why? Because, ^'having long since 
relinquished, on his appointment to the post he at present 
occupies, the duties of a Teacher of Physiology, and having 
consequently ceased to feel it incumbent upon him to keep 
up with the science in detail, he found that the mass of new 
material which had been accumulated by the industry of 
inquiries in every one of its departments, was far greater than 
lay within his capacity to systematise ; the time and working 
power left at his disposal, by the requirements of his official 
position, being extremely limited.'^ We can hardly imagine 
any Englishman reading this passage without blushing for 
the honour and reputation of his country. Here is a man of 
great ability, and blessed with special endowments for the 
prosecution of a particular branch of science, coming forward 
and saying, the only reward my countrjrmen have been able 
to bestow on me for all my scientific work is a clerkship, the 
nature of which occupation renders me utterly incapable of 
pursuing my scientific work. Dr. Carpenter is not ff soli- 
tary case. There are other appointments we could name, 
which the Government of this country, in its utter ignorance 
of the nature of science or its aims, have made, which have 
been attended with the like disastrous results. As a reward 
of science men are put into a position where their means of 
prosecuting science are absolutely cut off. We are honestly 
of opinion that unless our ruling authorities are prepared to 
repudiate the notion that they are in earnest about the 
advancement of science, they had better make no such ap- 
pointments as those of Dr. Carpenter at all. Let us have 
our men of science to ourselves. Let us live and die despised 
and in poverty, with at least the comforting thought that we 
have accepted no " mess of pottage^' that has interrupted us 
in the glorious career of advancing true knowledge and lifting 
the dark veil which hangs between man and a knowledge of 
his Creator's laws. 

We turn over the pages of this new volume of Dr. Carpenter, 
and we feel that it is a disgrace to us as a nation that we are 
doing so little for the advancement of the knowledge of the 
science of physiology. We cannot conceal from ourselves 
that whatever may be the satisfaction with which England 
regards her educational system, that it is itoai the universities 
of Germany that the light is streaming wkidi gives to 
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physiology its interest, and supplies the facts that make it a 
progressiye science. We hope we may be excased from 
alluding to this subject, but it is vital to us. We cannot 
expect to keep pace either with Germany or France in phy- 
siology, or any other branch of natural science, unless a 
greater effort is made to place these sciences in a proper 
position in our Universities. Our statesmen, our clergy, and 
our lawyers, educated in our universities, are all more or less 
infected with the heresy that human thought, character, and 
action, are little influenced by the culture of the natural 
sciences; the consequence is, that they are everywhere snubbed 
and ignored in our courses of education, and their cultivators 
rewarded in the same manner as persons of diligent habits 
who occupy menial and official positions in society. When 
England treats her great men of science as they ought to be 
treated, she will find that there is no want of genius and 
power amongst her sons ; but as long as the men who culti- 
vate natural science are regarded as on a level with those 
who cultivate the meaner arts of life, so long must she submit 
to the degradation of holding a second-rate position amongst 
the nations that cultivate science. 

It was the burthen of the life of the late Prof. Edward 
Porbes, who occupied a professedly scientific position, that 
he was always treated as a derk and not as a man of science. 
Throughout the whole of the so-called science and art depart- 
ment there is one universal feeling among men of science — 
that they are treated as clerks, and the objects and aims of 
the officers criticised and judged of by the mere clerk- 
intellect which the Government places over them. In these 
posts scientific men are insulted, degraded, and discharged, 
and there is no help for them anywhere. 

But we must still be thankful for our privileges. We do 
not think there is a better text-book of Human Physiology 
than Dr. Carpenter's extant. All honour to our young men 
who, for little thanks and scant reward, can be found to aid 
in the work of making known what has been done in foreign 
countries in the great work of scientific progress. The present 
edition of the ' Human Physiology ' is different from the last. 
Much is omitted and much is added. The great feature of all 
four editions of Dr. Carpenter's work — the sections on the func- 
tions of the cerebrum — are now omitted. In the chapters on 
food and digestion, considerable additions have been made to 
the section treating of the saliva, whilst the experiments of 
recent continental observers on the effect of the nervous system 
in this quarter are fully detailed. The experiments of Briiche 
on the influence of the gastric acid on the fibrine and albumen. 
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and the formation (^ peptones and parapeptonea by Meisanerj 
are given in detail. A great deal hae been recently done 
with regard to the nature and action of the pancreatic juice 
and the bile, and the sections devoted to these aubjects 
are full of new and interesting matter. There ia an inte- 
resting aecount of the Btructore of the villi, and as this 
Bubject is entirely microscopical, we are induced to give an 
extract from this part of the work to show, in the first place, 
bow well the editor has kept up with his time, and, in the 
second place, to show in what a bold and instructive manner 
microscopic illustratioDB may be produced in wood. 

106. The vim are extensiotu of the mncons luun^ erf the intes- 
tinal caniJ, which thickly beaet Ha enrface from the pylorio orifice 
to the CI9CIU1L, that ie, throiufh the eritiTQ 
tig. Ift length of the amaU intestine, to which 

thej are limited in man. Thej have 
asoallj somewhat the form of the finger 
of B, glove, being sonetimee nearljr cvlm< 
drical Mnaatimefl nther conical, wlulflt 
ihej not anfreqaently l>ecome flat- 
tened and extended at the base, bo that 
two or more coalesce. Their length varies 
froml-4th to l-3rdof aline, or even more; 
and the laoad flattoied kinds are about 
1.6th to l-8th of a line in breadth. In 
the upper part of the small inteetiue^ 
wh^ thev are most namerous, it has 
been escalated by E!ran»e that there are 
not leae than ^m 50 to 90 in a square 
line ; snd in the lower part, from 40 to 70 
in the same area. ,The details of their 
etmcture are of extreme interest in re- 
ference to the mechaniem of absonttion. 
' If Uie plan pursued bjTeichixiann. that of 
iigection, be adopted, the ajipearanoes pre- 
seated aro those ehown in Tiga. 19, 20, and 21, taken from the 
beantiiul plat« which accompanj his work on the Lymphatic 
System.' Trom these it appears that the lacteals commence either 
by a simple closed eiitremity, or bv a loop, though in broad villi 
a network is sometimes visible. The tube or tubes occupying the 
centre of the villns appear to possess perfectly definite wall% and 
are larger than the namerous caaalMj blood-Tessels which suironnd 
and are eitemal to them. Their average diameter is about 
1.800th or 1-IOOOth of an inch; but they present here and there 
slight dilatations and contractions, and at the base of the viUua 
terminate in a network of lacteal vessels immediately subjacent 
to the Lieberkuhnian follicles (Fig. 20 6), termed by Teichmann, 
from the closeness of the meshes, the Beta aii^uttum. This plexus 
communicates with another possessing larger vessels, which are sup- 
plied with valves, are more deeply situated in the submucous areolar 

• Lodwlg TeichmuD, ■ Du Sxngider SfileiD,' LeipciB, 1861. 
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tbaiaCF^. 9I)(^, MidooMtitnt«tkeMM»lledA6<a(MipItim. Badde* 
ttt* oentm laoteal, th« villu ia oonpoMd of a matrix of aceoiUr 
tiwoo,* witboat BBJ iutermiztnre of elutic fibres, (xjntaming in its 
interaticsB nameroas branched and commimicatiiig cells with nuclei, 
Wtd froqaontly also fet-grannles in their interior, ISo nerroos 
dsmanta have b«aa traoed into the villi ; bnt a lajsr of moscnl^ 
fiihn-c«U« has been shown bj KoUiker and othara to sunroond th* 



lacteal tnbee. the contraction of which has been frequently observed 
Whihtt absorption ii going on. and has an important inflnenoe on the 
propulsion of the fluids contained within those vessels. 

107. When the villi are examined at anoh a period after a meal 
contaming olea^ons matters aa has sufficed for its partial digeation, 
their lactealfl areeeen to be turgid with chyle, the extremity of each 
being embedded in a collection of globules presenting an opalesoMit 
appearance, and giving to the end of the villuB a somewhat malboTT- 
like form. It was supposed by Prof. Ooodsir.f by whom this appear- 
ance wa« first observed, that these globules wa« cella devebped 

■ KSIllkcr. ■ HbiiuiI of Hum. lliiiobg*,' p. 32S. 

t "EdiB-New Phil. Jouru.,' July, 18*2, tui ' AnUom. lud Piibol. Obierv., 
pp. 5—10. 
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Hff. 20. 



PtrpcDilicutir •cctioD Uiniurli one of I'etrr't patckri in the lower part of tlie ilium of ILe Shu|i. a, 
Lulell ><*k1i in Uigrilli. t, Tht npErAcUl la;er sT the licteil vn«]> [rete angiutnin). (.The deep 
kta tr Uh lutali (rete impJuia). d. Efferent Tenete uwidod with riltca. i, Liebtrlnhn'i |lni4n. 
fjrejt^t ^ludi- ff, Ciicolir nuucultr lajer of Ibv wiJ< ta the intatine. il* LongituiliDnL nuciUif Injcr. 



A. pitpgiiiJtcalu Hction llinM^ th) will of tlia Piceumn Tormifcniu (Min). •. liebokatu'i fludn. 
h, BilUuT fUbeiB. t, Uetenl towI*, nrroiiiidiii( bU not r«MtiUia| tba foDiek. At J ir* Ma Ik* 
kifcr •OorsBI rtiMU. praridad with tiItb. 
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widun the bManeat-membrwie dnrmg the act of ab«orption, from 
what h« oonaidered to be gnunlar geniu visible in the same sitiution 
doriue tbe mterrala of the ptoceea ; bat there can now be little doubt 
that l^e appearance in question ie reallj due to the distension of the 
CTlindrical epithelial cells invetting the 
vUli with the lacteal fluid ; and as it is a Fig. 22. 

matter of much intereet to examine and ex- 
plain the mode in which absorption in tbia. 
itB first Bta^e, is effected, the attention of 
manj observers has been directed to the 
stractnre of these cylindrical inTesting 
epithelial cells ; and if the obserratioiis m 
Heideohain Briicke be correct, our know- 
ledge of the mode of absorption of varioas 
Bubstanoee, and eepeciallj of those of an 
oleaginona nature, will be matcriallj sim- 
pliKed. Axseording to these investigations,* 
the InTesting oeUs of the villi (c,FiK. 22)are 
of cylindrical form, with a ciliated border, 
and are filled with a clear sarcode contain- 
ing a bright nucleus. The cilia stand erect 

dorinir Itfa, but qaickl* disappear aAer „, .. ^^ , 

death, being replaced bj a globular swellmg a. Origin <>r the Uccaii in ■ 
projecting from the mouth of the cell, VJiu.:— », CmiMliietetli t, 
oooasion^by the imbibition of water. The SSm'S^iato^^i^^SSf'" wf 
wide and firae extremitT of these cells is urd ninniur e^iihciiii niH, tka 
■apposed by some (Brucke) to be ahnost or S^''|f „"t'j3„"'^'V°[i,"'tw*'tS' 
^ oompletelypatoit, or closed only by a plug nuUTc-iiHiu-cDrTnuda. 
of sarcode-like sabrtanae, whilst Funket 

and others consider it to be covered by a delicate septum perforated like 
a colander with extremely fine canals or pores. The Email and attached 
extremities of these cells are believed to oe prolonged into the interior 
of the villi, becoming continuous with the caudate proce«eee of the 
coipusclee of the connective tissue (d) which constitutes the matrix, 
and which a^un open, as shovra in Fig. 22, into the lacteal vessel (c), 
thus affording a direct means of entruioe for the b,tly matters into 
the absorbent system, and explaining the occasional introduction of 
aolid particles into the drcuhUing current.^ 

• See HeldenhtiD 1 
Wid Brucke in bead vi 
za Wien,' band vi, p. 109. 

t ' Phjrtiolofre,' 1863, p. 36S, 

j TheM epitheli.1 celli were deichbed by HH. Gniby and Delifond ('C 
Rendui,' 1813, 1195), u poueuing cilia on their free margin ; but KoUiker and 
Funke coniidered ihU appearance ai illuiory, and prodaced br the thick 
membrane clMing the frw eitremity of the cell being perfonled bj very delicate 
poret or canilt, whitit after death it tplit up in tuch s rraoner ai to retamble « 
bundle or cilia (KlUiker, ' Uikmkap. Anat.,' 18G0, p. 329). Balogh, agreeing 
wilh KSlliker aa to the linei in qaeation being canali, differed from faim la 
believing them to be not pre^eiitlenl, but merely the indicalioni of the paiurel 
made bf the molecnlei o( fat in penetraUng the delicate tiiaue occluding the 
mouth of the cell (' MoleKbott'* Unten,' iMnd vii, 1S6I. p. bi6). Brellaner 
and Sleinach, on who»e obtervatloni the lUtemenM of Briicke, Heidenhain, and 
other later aathora are founded (Brettauer and Steinach, • Stliangibericht d k. 
Akad. d. Wiiaen. eu Wien.* 18S7. band ixiii, p. 303). maintained that the 
- 4V*n>t cilia were prolonguiona of the cell-coatenta, tha eelli UwBiielTei 
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106. In regard to the degree in wbioh the fonotion of nutritiye 
absorption is performed bj the hicteals and b^ the sangoiferouB 
BTsrtem respeotiyelj, considerable difference of opinion haa preyailed. 
when the absorbent vessels were first discovered, and their nmctional 
importance was ^rceived, it was imagined that the introduction of 
alimentary fluid into the vascolar system took place by them alone. 
Such an idei^ however, would be altogether inconsistent with the facts 
of Comparative Anatomy ;* and it is completely negatived by ike 
results of experiment. For that absorption is effected to a veiy 
considerable amount by the agency of the blood-vessels, is shown in 
the first place, by the readiness with which aqueous fluids and even 
alcohol are taJcen-up from the parietes of the stomach, and are carried 
into the g^eral circulation. Thus in a case of extroversion of the 
bladder, observed by Mr. Erichsen,t in which the urinary secretion 
could be collected immediately on its passing from the kidney, 
when a solution of ferrocyanide of potassium was taken into 
the stomach, this salt was detected in the urine in one instance 
within 1 minute, and in three other instances within 2^ minutes. 
In all these cases, however, the stomach may be presumed to have 
been empty, and the vascular system in a state of aptitude for absorp- 
tion ; since the experiments were made either after a long fieuat, or at 
least four hours after a light meal. When, on the other hand, the 
salt was introduced into the stomach soon after the ingestion of 
alimentary substances, a much longer period eli^psed before it could 
be detected in the urine; thus, when a substantial meal had been 
taken two hours previously, the interval was 12 minutes ; when tea 
and bread-and-butter had been taken one hour previously, the interval 
was 14 minutes : a similar meal having been taken twenty-four minutes 
previonslj, the interval was 16 minutes ; when only two minutes had 
passed smce the conclusion of such a meal, the interval was 27 
minutes ; and when a solid meal had been concluded just before the 
introduction of Uie salt, the interval was 89 minutes. These facts are 
of great importance, in showing the veiy marked influence which the 
state of liie Homach exercises upon the absorption of matters intro- 
duced into it. Not less important, however, is the state of the voBCuUxr 
tystem in reeard to turgescence or emptiness ; for it was found by 
Hagendie, that when he had iigected a considerable quantity of water 
into the veins of a dog, poison was absorbed very slowly ;^ whilst, if he 
relieved the distoudon by bleeding, there was speedy evidence of its 
entrance into the circulation. The rapidity with which not only 
aqueous but alcoholic liquids introduced into the stomach may pass 
into the general circulation, has been shown by the experiments of 
Dr. Percy ;t who found that when strong alcohol was mjected into 
the stomaon of dogs, the <^T»inift.la would sometimes fall insensible to 
the ground immediately upon the completion of the ii^ection, their 

terniiDAting with a tmootb circular margin. They described the columnar 
arrangement as broadest and most distinct in fasting animals, whiUt in cells 
illled^ith fat it diminishes to one half or one third of iu former breadth, and 
the striae disappear, so that only a bright narrow rim or border is left. Lastly, 
Wiegandt is stated in * CansUtt's Jahresbericht ' for 1862, p. 32, to view the 
cilia at merely the optical expression of stri« or wrinkles. 

* See ' Princ. of Comp. Phys.,' chap. if. 

t • Medical Gazette,' vol. xxzvi, p. 363. 

X * Experimental Enquiry concerning the Presence of Alcohol in the Ventricles 
of the Brtin»' p. 61. 
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respiraioiy and cardiac moTemeiitB oeasinff within two minates ; and 
that on post-mortem examination in sa^ casea, the atomach waa 
nearly em^ty, whilst the blood waa highly charged with alcohol ; thus 
rendering it almost certain, that not merely the final destnictioa of 
nenrous power, but the immediate loss of sensibility, was due to the 
action of alcoholized blood upon the nenrous centres. Finally, nu- 
merous experiments have been made by yarious physiologists, which 
have demonstrated that absorption of alimentary and other substanoea 
may take place from the walla of the stomach; these substanoea 
haying been preyented from passing into the intestine by a ligature 
around the pylorus. Now, as the absorbent system does not present 
that peculiar arrangement in the coats of the stomach, which it does 
in those of the intestinal tube, there can be little doubt that the in- 
troduction of such substances into the system must be e£fected chiefly, 
if not entirely, through the medium of its sanguiferous capillaries. 

109. That the blood-yessels of the inteotinal tube largely partici- 
pate in the introduction of soluble alimentajy matter into the i^stem, 
nas been clearly proved by various observations upon the constitution 
of the blood of the mesenteric veins ; these having shown that, after 
the digestion of albuminous and &rixiaceous or saccharine substances, 
albuminose, dextrin, grape-su^^, and lactic acid, are detectible in 
that fluid, whose usual composition is greatly altered by the presence 
of these substances, as well as by the augmented proportion of water 
which it contains. Moreover, it is asserted by Bruch,* that so large a 
quantity of £&t is absorbed into the blood-vessels, that the superficial 
capillary network sometimes presents an opalescent whiteness. We 
may consider the sanguiferous vessels, then, as aff(»rding the usual 
chiuinel by which a hum part of the nutritive materials are introduced 
into the system ; but tiiese are not allowed to pass into the p^eneral 
current of the circulation, until they have been subjected to an import- 
ant asHmilaiing process, which it appears to be one great office of the 
liver to perform, whereby they are rendered more fit for the purposes 
they are destined to serve in the economy. Of this we shall presently 
have to speak. But the absorbent power which the blood-vessels of 
the alimentary canal possess, is not limited to alimentary substances ; 
£or it is through them almost exdusively that soluble matters of eveiy 
other description are received into the circulation. This, which may 
now be considered a weU-established fact, was first clearly shown 
by the carefully conducted experiments of MM. Tiedemann and 
Gmelin,t who mingled witii the food of ft-TiinnJi^ various substances, 
which, hj their colour, odour, or chemical properties, might be easily 
detected in the fluids of the body ; after some, time the a-niTn wl was 
examined ; and the result was, that unequivocal traces of such 
substances were not unfrequently detected in the venous blood and in 
the urine, whilst it was only in a vexy few instances that any indica- 
tion of them could be discovered in the chyle. The colouring matters 
employed were various vegetable substances, such as gamboge, madder, 
and rhubarb ; the odorous substances were camphor, mxusk, asafoetida, 
&c. ; while, in other cases, various saline bodies, such as chloride of 
barium, acetate of lead and of mercxiry, and some of the prussiates, 
which might easily be detected by chemical tests, were mixed with 
the food. The colouring matters, for the most part» were carried out 

• Siebold and KoUiker'a < Zeitochrift,' April, 1853. 

t ' Versuehe iiber die Wege auf welchen SulMtansen sat dem Magen und 
Darmkanal ins Blut gelangen/ Heidelberg, 1820. 
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of the i^siem, without bemg receiTed either into the reins or the 
lacteaU; the odorous substanoes were generally detected in the 
Tenous blood and in the uiine, but not in the chyle ; whilst of the 
saline substances, many were found in the blood and in the urine, and 
a very few only in the chyle.* A similar conclusion might be drawn 
from the numerous instances in which yarious substances introduced 
into the intestines have been detected in the blood, although the 
thoracic duct had been tied; but these results ore less satisfactoiy, 
because, though there is probably no direct communication (as 
maintained by many) between the lacteals and the veins in tiie 
mesenteric glands, the partitions which separate their respectiye con- 
tents are evidently so thin, that transudation may readily take place 
through them. 



In the chapter devoted to the bloody the amount of attention 
devoted to chemical considerations has been much reduced in 
this edition^ and for the very good reason that little reliance 
can be placed on the chemical analysis of substances having 
the high combining proportions of the constituents of the 
blood. The field which still opens up the highest prospect of 
future discoveries in the blood is that of the morphology of its 
globules and crystals^ which can alone be studied by the aid 
of the microscope. There is an interesting section in this 
work^ not found in the previous editions^ on the vital pro- 
perties of the bloody which we presume is written by the 
present editor^ and also another section on the balance in the 
vital economy, in which an elaborate account is given of the 
debtor and creditor account of the body during reception of 
supplies and rejection of waste. There is also a good rinwnU 
of all that has been done on the glycogenic function of the 
liver, and the section on the urine is brought up to the 
present state of our knowledge. 

Much has been done in the structure and function of the 
nerves. Amidst the large amount of contradictory results 
and opinions, the editor has managed to give the principal 
facts m this difficult branch of iuquiry. 

The chapters on muscular tissue, and on generation and 
development, have been considerably extended, and new 
observations recorded. 

The number of woodcuts have been increased from 156 to 
206, and several of the old ones replaced by new. The 
getting up of the work is worthy the famous house of 
Churchill. "Works on physiology are sometimcH supposed to 

* Coliu. however, on examining the fluid of the thoracic diici, readily found 
iodide And ferroejanide of potaaainm in dogi, aheep, and oxen, to which theae 
aalta had been adminiatered eighteen minntea previonaly. (' Bulletin de TAca- 
d^mie/ zzYii, p. 948.) 
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be only written for medical ttodents. We ahall be glad to 
gee this immenaely injurious impression removed^ and recom- 
mend all who have a stomach, heart, and brain to keep in 
order, to study this work. We trust the time is coming when 
the study of this most necessary of all the sciences will be 
rescued from the hands of a class, and pursued by all people 
who wish to live in obedieuoe to the laws of their Creator. 



NOTES AND CORRESPONDENCE- 



A Cheap and Portable ''Tnrntray.'' — In the '^ social " use 
of the microscope^ there is^ as every microscopist well 
knows^ a great amount of discomfort in having continually to 
be shifting one's seat^ which is alike troublesome and fatiguing 
to one's friends as to one's self^ but this is of minor impor- 
tance compared with the unfitting the eye for observing^ and 
which, with a binocular^ is a far more serious drawback than 
with the single tube^ so that some contrivance to obviate this 
has become alnkost a necessity. The revolving table is 
certainly capable of rendering this changing unnecessary^ 
but the table is not only not without its inconveniences^ but 
it has also the more objectionable item of cost to prevent its 
coming into general use. Nor does it appear that any 
efScient substitute for it has yet been brought into fiftvour. 
What is required is a tray capable of holding one full-sized 
instrument together, its lamp and condenser so arranged 
that it may be passed from the observer to a friend sitting by 
his side, or to a party of four or five or more in succession. The 
indispensable essentials for it to possess are, first, efficiency ; 
that is, sufficient solidity and steadiness to prevent vibration, 
and to move freely without friction or noise ; next, cheapness ; 
then comes portability; and last, but not least, it must 
possess a certain amount of ''good looks" to ensure its 
admission to the drawiug-room. These desiderata I have 
succeeded in combining in what I have styled a '' tumtray, 
and which has delighted all who have seen it. 

It consists of a stout rectangular board, twenty-three 
inches long and thirteen and a half inches wide, working on 
a pivot at one end, and on two revolving runners at the 
other, and being thus supported on three points, it is always 
steady in any position. The ends are strengthened by two 
other inch-thick crop pieces, which are also raised for the 
working parts so as to bring the surface upon which the 
instrument stands as near to the table as possible, leaving 
the lower side only just free from touching it. Being under 
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two feet long^ and few tables being less than foar feet wide 
or across^ it is capable of accommodating from two to six or 
more persons at an ordinary dining-table^ or placed on a 
circular centre table^ as many as can sit around it. It thus 
becomes^ for one instrument, equally useful as the whole 
table would be. 

In common deal it may be made for a very few shillings. 
In solid well-seasoned inch-thick mahogany, French-polished, 
with bronzed iron centre support, corked for steadiness and 
to prevent scatching, and with highly brass runners, it ought 
to be obtained in London for about a guinea or less. The 
builder (himself a very clever hand) whose workmen made it 
for me, is so impress^ with the belief in its usefulness and 
the certainty of its being approved when seen, that he has 
volunteered to provide a number of them during the slack 
time of winter, at the lowest possible cost, to be sent out as 
patterns, or he will supply the trade with them, if required.-* 
W. Kencely Bridgman, 69, St. Giles', Norwich. 



Zoosperms in the otaria of Polmogattaropoda. — In reference 
to the above subject I see that Dr. Lawson has proposed, in 
the number of your Journal for July, some objections to the 
common opinion that the ovary in these animsds is in reality 
a hermaphrodite gland ; they appear to me by no means in« 
surmountable, and with your permission I will do my best to 
answer them. His first objection is, that the zoosperms are 
found fully developed in the ovary, and imperfectly formed in 
the spermatheca, and must therefore have undergone a species 
of retrograde development. This is by no means my experi- 
ence ; on the contrary, in the ovary of H. aspersa, I have 
found zoosperms in the immature condition, which he calls 
spermatophora; that is, still united by their heads into 
bundles, and having yet a good deal of the granular contents 
^of the parent cell remaining attached; and in the ovary of 
Arion they have occurred in a still earlier stage, so that there 
is no necessity for the hypothesis of retrograde development. 

With regard to his other objections, viz., there being only 
one excretory canal to the ovary, and the impossibility of the 
passage of the zoosperms into the spermatheca, I may state 
that T think I have seen in Helix a small tnbe situated in the 
conncctivf^-tissue, and whic^h surrounds the ovarian duct, but of 
this I am not i*ertain ; at any rate, granting that the canal i» 
single as far as the abdomen gland, it is jast possible tbat'the 
ova are not sufficiently mature to be impregnated, until they 
have passed that gland, and then the structure of tiie aterua 
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permits the separation of the two products, for on the prostate 
side of the uterine tube is situated a groove or gutter extend* 
ing its whole length, separated from the main cavity by a 
longitudinal valve-like structure, which allows the two canals 
thus formed to communicate with each other along its free 
edge ; this groove runs directly into the vas deferens, and thus 
conveys the zoosperms into the penis, from which their trans- 
ference into the spermatheca appears easy. I find that Dr. 
Lawson has not described this twofold structure of the cavity 
of the uterus, or rather, denies it ; but I found it easily enough, 
and it is well described by H. Nickel in ^Miiller's Archives' 
for 1844<. As to the prostate being the largest gland of the 
whole apparatus, I should hardly think that that alone 
would be sufficient to substantiate its claim to the character 
of testis. Besides the above considerations in favour of the 
hermaphrodite character of the ovary, there are a few others, 
such as, if this gland does not secrete the zoosperms, how 
could they get there ? Its duct is strongly ciliated, and the 
direction of the ciliary current is towards tne outlet, and one 
would suppose that they would find great difficulty in making 
way against the stream, and in an immature condition it 
would be still more trying. 

In opposition to the above facts, Dr. Lawson has only to 
put forward the size of the prostate and a few " oval and ellip- 
tical, epithelial-like cells, usually described as the parents of 
zoosperms.'^ 

I will leave it to your readers to say which view is most 
likely to be correct, and which looks more like a petitio 
prindpiu — Alfred Sanders, F.L.S., Brixton. 

The Theory of Circulation in the Vorticellidea. — I have seen 
the contractile vesicle of Vorticellidse to present the follow- 
ing appearance under the microscope in the majority of 
cases : 

First. On certain movements of the reflector the vesicle 
entirely disappeared, but that on subsequent alterations of 
the position of the reflector I observed its reappearance. I 
am inclined to think that any subsequent contraction-like 
appearance of the vesicle was due to the fact of its having 
been removed from the line of focus by the movements of the 
living animal ; to the same cause I also attribute an expansion - 
like appearance of the vesicle. Hence the characteristic term 
'* contractile vesicle " is inappropriate, unreasonable, and un- 
founded ; the plain word vesicle being truthful. 

Secondly. I have never witnessed the processes proceeding 
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from tlie veiicle, stated by Lacbmum to liare been obmred 
by him ; I believe that what he thought to be procewe* txr 
branches of the vesicle ivere merely occaaional interpositions 
of the cilia of the disc between the object and the microscope j I 
believe that tbe delusion sometimes assames an almost con- 
vincing aspect^ not of two distinct processes, as Lachmsnn has 
observed, but of branches to and from the vesicle, indefinite in 
their position and number. Thus, we see how easy it is to 
account for the fallacy into which Lachmann and most other 
naturalists have fallen. I acknowledge that there is a vesicle of 
unknown nse in the YorticeUide ; I deny the existence of a 
" contractile vesicle," acting as a heart. I acknowledge the 
presence of cilia ; I deny that of vesicuUr branches or vessels. 
Hence I infer that the statement that there is a circulatory 
apparatus in the Vorticeliidce is without foundation, and may 
only be regarded as a picture painted by a vivid imagination, 
or as an hypothesis promulgated for a selfish purpose. I in* 
vite the investigation of naturalists who have not as yet made 
themselves practically acquainted with these animals; and at 
a future period, when, havmg become thorough masters of this 
department of zoological science, I would ask them to give me 
the credit of, aud to support, the views I have in this paper 
expressed. — William Hanusel GairFiTHs. 

Kr. Ooddard'i Hounting Table seems liable to the objection 
that there is no provision for regulating the temperature so 
as to prevent it rising to the boiling-point of balsam. I 
have for a long time used a water bath of tin or zinc 
14 by 3-^ by 3| inches with a ledge running round the top 



to prevent the slides slipping. If a cover of cardboard be 
placed on this to keep off the dust, and the orifice through 
which the water is introduced left open, the apparatus with 
the slides on it may be left to itself for any reasonable time 
over any source of heat. An hour or two generally suffices 
to harden the balsam, and the air-bubbles (if any) disappear. 
— ^T. G. Stokbs, Aughnacloy. 
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BbISTOL NATrBAIilSTB SOOIXTT. 

The following extract from the Second Annual Report of thiB 
Society will be interesting to many of your readers : 

"In respect to the transactions of the second year, a brief 
outline of the several excursions and meetings will offer many 
points worthy of notice in this report. 

<' The excursions, four in number, took place in the order fol- 
lowing:— In the month of June, a trip was arranged to Clevedon 
by rul, thence on foot to Walton Castle, and along the hiU, 
returning by the sea-side to Clevedon. The £ey. G-. W . Braiken- 
ridge communicated to the party a botanical history of the locality, 
and the President, Mr, Wm. Sanders, explained the geological 
phenomena most worthy of notice in the course of the walk. 

" The second excursion, in July, had for its object the examina- 
tion of the deep cuttin|^ near Patchway, on the line of the S. W. 
Union Railway, on which Mr. Charles Moore, of Bath,' fayoured 
the party with his company, and collected the materialB for a 
paper read by that gentleman at one of the meetings. 

"The next expedition in August, was directed to the Lias 
Quarries of Keynsham, and the great fault in the stratification of 
Bitton-hill. The objects of the party were successfully accom- 
plished under the guidance of the President, Mr. Sanders. 

"In September, a party again assembled, undeterred by the very 
unfavorable weather experienced on two of the three previous 
excursions, to explore the fossil beds of the limestone formation on 
the banks of the Avon from the Hotwells to Sea-MiUs, and to 
obtain from the marshes below Shirehampton certain botanical 
specimens. This excursion formed an agreeable close to the 
series of summer meetings. 

" On the 1st of October, the society resumed its eyening meet- 
ings at the Institution. 

" The question of election of new members was discussed at 
this meeting, and the future management and responsibility of 
the elections transferred to the Council, — the time of the meet- 
ing being thus devoted to the scientific engagements of the 
eyening. The Council were further empowered to invite the 
attendance of ladies on suitable occasions* 
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" Mr. Charles Davis read a paper on the Natural History of 
Amber, and Mr. Hugh Owen communicated an interesting dis- 
covery by Mr. Jonathan Couch of an open tube leading from the 
ear to the air-bladder of certain fishes, analogous to the eustachian 
tube in the higher animals. 

" In November, Mr. AV. W. Stoddart read to a large audience 
(including ladies amongst the visitors) an account of the tea-plant, 
its properties and adulterations. 

''At a very full meeting in December, Dr. Beddoe gave an 
account of the Maori race of New Zealand, and Dr. Joseph 
Swayne exhibited portraits drawn by himself of the chiefs of that 
race, lately resident in our city. Mr. Charles Ottley Groom 
also made observations on the cranial characteristics of the abo* 
riginal New Zealanders. On the same evening, Mr. Frederick 
Martin exhibited a collection of specimens illustrating the 
Marine Zoology of Clevedon, and read a paper descriptive of 
them. 

" At the January meeting, Dr. Samuel Martyn read a paper 
describing two species of Holothuridse, known in the commerce 
of the Chinese waters under the name of Trepang, and used there 
as an article of food. Specimens, drawings, and chemical demon- 
strations accompanied the paper. Mr. Henry Swayne then read 
a paper on ' Anthropoid Apes/ illustrated by examples selected 
from the Museum. 

*' At the February meeting, a proposition of the Council was 
made to the society to purchase a specimen of a rare bird 
(Apteryx) for the Museum. Mr. Leipner gave a short account 
of this bird, and the recommendation of the Council was adopted. 
Mr. Moore of Bath then read a paper entitled 'Besults of a 
geological ramble to Patchway,' illustrated with specimens. On 
the same evening, Mr. Collens exhibited an improved Burette for 
the purpose of volumetric analysis, which obtained the approval 
of several gentlemen experienced in that department of practical 
chemistry. 

" On March the 8rd, a numerous attendance of members and 
visitors demonstrated the increasing attraction of the society's 
meeting. The new purchase (a fine specimen of Apteryx) was 
exhibited, after which Mr. Stoddart displayed a series of illumi- 
nated photographs of objects illustrating the natural history of 
our locality, and described the objects exhibited in his account of 
* A Naturalist's walk.' 

" The concluding meeting of the winter session was occupied by 
Mr. "William Lant Carpenter's descriptive account of the material 
called * waterglass,' used in modern fresco painting, with a de- 
tailed analysis of a specimen of the material used for the decora- 
tion of the new houses of parliament. Mr. Chas. O. Q-room 
read a paper on the * Nidification of a few birds that breed in 
Britain.* 

" This cursory notice of the many interesting excursions and 
meetings of the society during the past J^tatf may suffice to give a 
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general and connected view of its scientific transactions. The 
details having been rendered familiar to all our members by the 
regularly printed abstracts, do not require to be further dwelt on. 
Your Council cannot, however, refrain from pointing with the 
liveliest satisfaction to these evidences of sound and steady ad- 
vance to a high, scientific position, which must be a matter of 
earnest congratulation to all concerned. 

" They feel, moreover, that the society may now take another 
and very important step in its onward career, and to this they 
would beg to direct especial attention. 

" In the April meeting of this year, your Hon. Secretary ex- 
pressed his views and wishes in regard to the accomplishment of 
a complete historv of the Geology, Paleontology, Mineralogy, 
Botanv, and Zoologr of our locality, and as &r as might be 
possible, its entire collective natural history, including the highest 
and lowest forms of animal and vegetable life. A work of such 
large dimensions, and requiring such assiduous labour, can be 
surmounted only by the combined and continuous efibrts of many 
naturalists qualified by previous experience and exactitude of 
knowledge in various departments; a work, however, worthy 
of their united powers, and offering &;reat opportunities and a 
high reward. It must be a source of just pnde to the society, 
that it can feel able, as well as willing, to undertake so important 
a work, and that it can look forward with confidence to its com- 
pletion in due time. The society has, however, fairly committed 
itself to this undertaking with full faith in the powers of many 
distinguished members, and with the praiseworthy determination 
to carry out their resolve to the best of their ability. At the 
last meeting, your Council was entrusted with the arranp;ements 
necessarv lor working out this scheme, and preparations are 
already being made. A careful study of details is, however, re- 
quisite, and the amount of work before the society appears to 
increase daily, as each detail passes under consideration." . 



BiBHIVGHAIl NATrBAL HiSTOBT ASSOCIATIOK. 
ICICBOflCOPIOAL BICTIOK. 

Mb. Tnoif as Fiddtax in the Chair. 

July 12^A.— Mr. Bavies read his paper on the Entomostraca, 
commencing by stating that he should only describe the most 
common species. He passed on to give an account of that in- 
teresting creature Cyclops quandrieomis ; showed, by the aid of 
diagrams, the different stages through which the young pass 
before arriving at its mature state. 

The CarUhocamptus minutus claimed attention, but being in 
many respects so similar to the first described animal, was soon 
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despatched to make waj for the family Daphniadtt, the creatures 
which appear to be the most common of all the Entomostraca. 
The paper was rendered very intelligible by numerous diagrams, 
and by the microscopes of the society. 

Auff. 9ih. — Dr. Hmd read his paper on Trichina spiralis. He 
commenced from the discovery of the Trichina in JBngland, by 
Mr. Hilton in 1832, and closely followed its history down to 
the present time. The paper was illustrated by the exhibition of 
mounted specimens of muscle containing Trichina. 

Sep, 13m. The chairman, Mr. Thomas Fiddian, read a paper 
on the History of the Honey Bee. He commenced with the 
different histories given of it by the ancient Grecian philosophers, 
and carefully traced its history down to the present time. The 
anatomy of the bee was illustrated by diagrams lithographed 
expressly for the purpose; one of each Mr. Eiddian presented 
to each gentleman present. 

At the conclusion of the paper, Mr. Fiddian exhibited the 
entire works of Dr. Power, E. Hook, Zahn, Baker, Martin, Q-. 
Adams, G. Adams, jun.. Dr. Hill, Leeuwenhock, Goring and 
Pritchard, many of which had formed part of the library of the 
late Dr. Golding Bird. 

Mr. H. Webb exhibited the luminous moss SchUtost^a 
pinnata. 
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Descbiption of a new Stand for a Single Microbcovs^ with 
an arrangement for imng the magnifiera with both eyes, 
Bj RicHABD Beck. 

(Head Oct. Ui\\, 186S.} 

The base of this instrument is a sauare block of mahogany 
(Figs. I and II), with the top edge and corners rounded off, and 
at the angles are four strong brass pillars, which support, 
at a height of four inches from the table, a brass plate 
six and a half inches square ; above this are two circular brass 
plates : the first is the same diameter as the square plate, 
with a revolving fitting at the centre, and the means of 
tightening it down underneath bv a large milled head; 
the second and top plate of all is much smaller, and is 
held down by springs, which allow it to be moved pleasantly 
over the lower plate to the extent of three quarters of an'incn 
in any direction ; this is equivalent to a space at the centre of 
one and a half inches diameter, and of this size the opening 
of the top stage is made for the reception of various glasses, 
troughs, or holders for dissection. 

The magnifiers drop into the extremity of an arm, 
which comes in a diagonal direction from the left-hand back 
pillar ; here it is fixed to a triangular bar, which can be moved 
up or down by a milled head, connected with rack and 
pinion for adjustment of focus ; the arm can be turned on one 
side to the left, but in the other direction it stops, when cen- 
tral with the revolving fitting of the first circular brass plate 
already alluded to. 

When light is required from below for transparent objects, 
a concave mirror, provided with a semicircle and other 
necessary fittings, can be turned up from a recess in the ma- 
hogany base, and a side condensing lens, with ball and 
socket and other movements, supplies all necessary illumi- 
nation from above. 
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3 Bbck, on a New Stand for a Single Microscope. 

In moet dissecting microscopes the magnifier is moved over 
the oltject, and consequently away fixjm either condenser or 



minor illumination. In thia instrument the magnifying'power 
it stationary, and not only does the iUumination remain the 
same whilst the object is moved about in every directiou, but 
any particular part that is being examined will remain in 
view whilst it is rotated by turning the large circular brass 
plat?. 

The following are tbe'ad vantages of this construction : — The 
size, or as it might he termed spread of the microscope, gives 
great firmness, and also allows plenty of room on the top 
plates for the hands to rest upon during dissection. 

The stand is comparatively low; for, in a single microscope 
it is necessary to allow some considerable open space beneath 
the lowest part of the stage, to admit of an illumination from 
helow when the light in front is at a moderate elevation ; but 
this unavoidable height is taken full advantage of by giving a 
range of three inches and six tenths to the rack of the trian- 
gular haTj and thus an object of considerable thiokness may be 
placed on the instrument. 

The different dissecting instruments and appliances to the 
stage axe a selection &om those recommended by various 
naturalists, and require no particular description ; neither is 
there much to s^ respecting the magnifiers, which are either 
single lenses or Coddingtons, excepting a pair of achromatic 
powers, which may be used either separately or in combina- 
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tion^ and in either case they admit a large pencil of light free 
from aberrations. 

Nearly all the spare room in the case is made use of^ fiist^ 

Tig. IL 




by a good-sized box^ which fits between the fonr pillarsj for 
dissecting instruments and apparatus ; and secondly, by a nar-* 
row strip of wood which occupies the top right-hand corner of 
the case and receives the magnifiers: 

The binocular arrangement requires a few words of expla- 
nation. I find that in 1853 Professor J. L. Riddell, of New 
Orleans, described a form of binocular magnifier that could 
be made by using four reflecting prisms or pieces of silvered 
glass, and I believe a somewhat similar plan has been for some 
time adopted in France as an adjunct to the ophthalmoscope. 
But in these binocular arrangements there seems to have been 
the one idea that, if the rays passing through the lenses are 
to be divided, both halves must be similarly treated ; this is 
now proved by Mr. Wenham's most successful construction 
of the binocular compound microscope, not only to be un- 
necessary, but really disadvantageous. 

In the single microscope, when the object is in focus, the 
rays emerge parallel from the magnifier, and there is nothing 
to prevent the use of both eyes — one close to the lens and the 
other some distance ofi^; the size of the object in each instance 
is the same, and the union of both images is perfect. 

This arrangement is shown in Figs. I and II : half the aperture 
of the lens proceeds direct to one eye, and the other half is 
reflected by two l. prisms to the other eye ; the two fields of 
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▼lew are unequal^ and the space included in a small circle only is 
stereoscopic: but this result is no worse than the ordinary dis- 
advantage ofsmallness of field common to all binocular single 
microscopes of moderate power; whereas the advantages over 
the quadruple reflections are^ much less loss of lights only half 
the cost^ and great facility in turning the prisms out of the 
way when one eye only is used. 

The mounting required by this binocular arrangement 
is as follows : — ^To a semi- cylindrical tube are attached 
two L_ prisms; one is a fixture, but the other will slide 
in or out to suit the distances of different eyes ; the two 
together are connected with a second arm^ which fits im- 
mediately above the first arm^ carrying the magnifier^ 
and if both eyes are used the right-hand prism should 
exactly cover one half of the magnifying lens. The second 
arm is stopped when it reaches this position, but it can be 
turned out of the way to any extent in the other direction, 
and the fittings of the prisms allow of their easy removal when 
they require cleaning. 

As to the value of binocular single magnifiers, I prefer 
quoting the words of Professor Riddell to giving any opinion 
of my own ; he says, '' I regard the binocular magnifier as 
supplying a great desideratum to large classes of persons pur- 
suing a great diversity of calling. The effects, so often pre- 
judicial to vision, of inordinately using one eye, are thus 
avoided, and a perfectly natural relief or definition of bodies 
in depth, as well as in extension, is thus attained.'' 



Descbiftion of Two New Forms of Reversible 
CoMPRESsoBS. By Richard Beck. 

(Read Oct. 14tb, 1863.) 

Both these pieces of apparatus are contrived to meet the 
following wants : — A parallel and equal compression, with an 
immediate action up or down; the means of turning the 
compressor over, so as to see both sides of an object without 
disturbing it; the use of thin glass only, either at top or bot- 
tom ; and, lastly, such restrictions in the thickness of the 
brass work as will permit the use of the achromatic condenser 
or the parabolic-reflector. 

I am indebted to Mr. Slack for a suggestion which forms 
the basis of the construction in each case. He proposed 
that two oblong pieces of thin glass should each be secured 
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to a brass plate by the heads of two screws ; spaces were then 
to be made for the heads of these screws in each opposing 
plate^ when the two pieces of thin glass could be brought close 
together. This simple plan has great advantages : — ^the 
pieces of glass are easily cut^ as no great nicety of size is re- 
quired^ and they can be changed or replaced without difficulty 
and with little loss of time. 

The following are the mechanical means by which I hare 
endeavoured to fulfil the requirements already stated: — 
Fig. I shows two brass plates furnished with thin glass and 

Fio. I. 




connected by four small rods ; this is in fact the commonest 
parallel rule motion, and very nearly a vertical one, for when 
the plates are near together the position of the connecting 
rods is such as to cause no perceptible end movement. The 
plates, when about -f^th of an inch from each other, are 
kept apart by two springs, which supply the separating power, 
the compressing force being given by a small screw, with a 
conical end attached to one plate, working into a corresponding 
recess on the other plate ; the first hold the point of the screw 
gets is at the bottom, so that the plates are drawn together 
as the screw advances. When the inner surfaces of the thin 
glasses want cleaning, or when the object or the glasses have 
tp be changed, the screw must be brought quite back, and 
the plates will then separate to the extent of a full inch. 

In the other compressor (Fig. II) the thin glasses are se- 
cured to two circular plates of brass ; the one fits the ring, and 
the other the counter ring of a brass cell ; when these are 
screwed together, the plates approach each other, aud when 
unscrewed they are separated by springs. Two upright pins 
in a flat brass plate pass through both the circular brass plates 
to prevent their turning round whilst the cell is screwed or 
unscrewed, and a small milled head screwing against a push- 
piece holds the cell itself firmly in a sunken ring that it drops 

into. 
Both these compressors supply the wants I commenced 
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with ennmerating : their defects, or their degrees of merit, I 
must leaye to those who have had more experience than my- 
self in the examination of objects onder compression ; bat in 



my very limited observations I have frequently felt the want of 
some means of reversing the object quickly and easily whilst 
wider pressure. 



On New Diatoms. By Henrt Scott Laddbr, Assistant- 
Sui^teon Royal Navy, H.M.S. " Melville." 

(CommDuinted hj Dr. Laokester, 7.B.8.) 

Family Chactocen«. 

Gettut BACTBSiASTRnu. 

FiLAif XKTOTis ; usually having about twenty frustnles in the 
filament; connected together by the intimate apposition of 
the awns of contiguous cells for a part of their length ; 
cylindrical ; side view discoidsi, with firom five to thirty-two 
awns radiating irom the margin of the disc ; those of the cells 
at each extremity of the perfect filament are more or less 
simply curved, and their origin is slightly submarginal. T^e 
intmnediate awns present the appearance of being bifurcated 
for about half their length. This appearance is caused by 
the awns of contiguous fruatules being closely approximated, 
or, as it were, blended together for a certain distance from 
the margin of the cell, and for the remaining part of the awn 
to the extremity they separate into the two awns of which 
they are primarily composed, belonging to different frustules. 
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(PL III^ iig. 1^ perfect filament ; fig. 2 a, 4, terminal cells } 
fig. 3 Oy intermediate cellj composed of the contiguous halves 
of two separate frustules.) 

For this reason it is that the awns at the extremities of the 
filament are always simple^ having no other cell contiguous 
to assist in forming the compound bifurcated awn. 

This process of blending, and bifurcating in the awns^ 
which takes place normaUy in Bacteriastrum^ also very rarely 
happens as an accident or monstrosity in a species of 
Chactoceros (fig. 8) — an exception which serves to strengthen 
the rule with regard to Bacteriastrum. 

From this it will be evident that JB. furcaium, B. ctsrvatum, 
and JB. nodutosum, described in Pritchard's ' Infusoria ' aS 
distinct species^ are in reality one and the same Bpecies^ being 
different parts of the filament. 

B. nodulosum is^ I imagine, a terminal cell with the 
spirally arranged beads strongly marked. 

The awns of the Hongkong species are always spirally 
beaded, most evident in the terminal cells; in the inter^ 
mediate cells, the beading on the awns is aborted or very 
indistinct at that part when they blend together, appearing 
distinctly only on their free extremities (figs. 2 6, 8 b.) 

The diameter of the disc varies from -^is^^ to xcir > length 
of the awn is about four or five times the breadth of disc. 

This diatom varies very much in size, and in the number 
and curvature of the awns, but there are no specific dis- 
tinctions sufficiently well marked or constant to warrant its 
division into more than two species. 

Multiplication and reproduction are carried on as in the 
other genera of Chactocerese, by the lengthening of the 
connecting zone of the frustule, the division of the endochrome 
into two masses, and the sprouting of new awns from the 
middle of the frustule ; so that each frustule consists of an old 
and a new valve (fig. 5). 

At certain times, or under certain circumstances, the 
endochrome does not divide after the lengthening of the 
frustule, but secretes a siliceous envelope, and becomes a 
gonidium or sporangium (fig. 6), consisting of a cell with 
two rounded ends, and a connecting hoop, one end behig 
smaller than the other. From the smtdler end four or 
five slender spines proceed to the sides of the containing 
frustule, and serve as stays or props to keep the gonidial 
body in position ; these bodies always lie with their similar 
ends towards each other throughout the filament. I may 
mention here that these sporangia (if one may call them so) 
of Bacteriastrum and Chactoceros are very variable in forn^ 
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and fAte, and from having been found in a free state in 
deposit or guano^ have been very often mistaken for 
distinct species of diatoms by many observers; among these 
may be mentioned Dicladia, Eonisthecium^ Hercotheca, 
kc. kc.j all of which are the bodies formed within the 
firustnles of diatoms belonging to Chactocerese. 

Species 1. 

Bacteriastrum varians (figs. 1 to 6). Breadth of frustule 
more commonly -^^ ; number of awns usually from ten to 
thirteen; those of terminal frustule slightly submarginal,^ 
intermediate awns marginal. Very common^ floating freely 
in Hongkong harbour. 

Species 2. 

Baeteriastrum hyattnum (7 a, b) is distinguished from the 
fonner by being very hyaline, and having constantly thirty 
or thirty-two awns, B. varians never having more than 
twenty-four. 

Body of firustule is short in front view, and is constantly 
^^ in diameter ; length of awn about twice and a half the 
diameter of the disc ; found under the same circumstances 
as B. varians, but not so common. 



Descriptions of New and Bare Diatoms. Series XI. 
By R. K. Greville, LL.D., F.B.S.E., &;c. 

(Gommunioated by F. G. S. Roper, r.L.6.) 

Terebraria, nov. gen., Orev. 

Frustvles in front view quadrangular, binately conjoined, 
with transverse rows of conspicuous pseudo-pores, and a longi- 
tudinal serrated suture. Valve elliptical, with transverse rows 
of similar pseudo-pores. 

This highly curious fossil genus is conspicuous at first 
sight for the large, distinct pores, or pseudo-openings, arranged 
in rather distant rows, and, on a closer examination, for the 
sutural line being serrated, a character which, as far as I 
know, has not been observed in any other diatom. In the 

* The terminid disc has a diBtinct central pnnctam. 
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frustular form it resembles Dimeregramma of £al&^ but 
differs essentially in. the absence of a longitudinal median 
line or interruption of the striae in the valve. . From 
Plaffiogramma, DentictUa, and Odontidium, it is separated by 
the absence of pervious costse^ as well as by its own peculiar 
characters. 

Terebraria Barbadensis, n. sp. Grev. (PI. II, figs. 12, 13) . 

Hab> Barbadoes deposit, Cambridge estate; in slides 
kindly communicated by C. Johnson, Esq. 

Of this species I have met with several examples, all 
binately conjoined. The frustules are '0027'' in length, 
sharply quadrangular, contracted below the ends, convex in 
the middle. The pores, or rather pseudo-pores, for these are 
not actual perforations, are large, circular, distinct, about 
three on each side of the serrated suture ; while the number 
of the transverse rows is about sixteen. The colour of the 
frustule is dark and smoky, and when accurately focused, 
the pores appear to transmit light, as if through a thin 
membrane. The valve is narrow, elliptical, oblong, slightly 
contracted near the extremities, which are much rounded. 



COSCINODISCUS. 

Co9cinodiscu8 angulatus, n. sp., Gfev. — Cellules equal, in 
radiating lines, about eight of which extend from the centre 
to the circumference, where each terminates in a submarginal 
tubercle ; tubercles united by a straight line of shade ; mar- 
gin rather broad, striated. Diameter '0034'^ (PL II, fig. II). 

Hab, Barbadoes deposit, Cambridge estate. 

A well-marked species. Cellules all equal, about 7 in 
rOOl''. Marginal striae 16 in 001''. The arrangement of 
the lines of cellules is very simple. A certain number meet 
in the centre, and these are strictly radiating, forming, as it 
were, a series of compartments within each of which the lines 
take the direction of the inverted letter A^ one pair within 
another, until the space is filled up, the shortest lines being, 
of course, midway between the tubercles. 

AULACODISCUS. 

Avlacodiscm umbonattis, n. sp., Grev. — Disc broadly 
umbonate, with a circular umbilicus; processes small, 
numerous (6 or 7) at a short distance from the margin, 
situated in the rounded axils of the nearly linear furrows ; 



10 GkiviujS; on New DiaiomB. 

granules rather large, Bubquadrate^ the lines mostly continued 
simple to the margin. Diameter *0050''. (PI. 1, fig. 2.) 

Hab. Barbadoes deposit, Cambridge estate; George 
Norman, Esq. 

It is to be hoped that this species will be found to retain 
its apparently strongly marked characters. I have repre- 
sented it as focussed for the depressed margin and processes. 
The furrows do not, as is most frequently the case, terminate 
in a suddenly expanded blank space surrounding the processes, 
but are simply rounded at the end, the processes themselves 
lying in the axils. The subquadrate granules (or cellules) 
are of much the same size throughout, and for about a third 
of the radius from the margin form close, undivided lines. 
The colour is rather dark. This must be an exceedingly 
rare diatom, as neither Mr. Johnson nor I, nor, I believe, 
Mr. Bal6, have observed it in the innumerable slides we 
have examined. 

AulacodiscuB amcmus, n. sp., Orev. — Disc with numerous 
(6 or 7) sublinear, elongated, submarginal processes, and a 
circular umbilicus j furrows defined by a single row 
(on each side) of granules, and scarcely at all dilated at the 
extremities; granules large, subremote, the lines passing 
suddenly near the margin into a corresponding number of 
short, broad striae. Diameter '0047'" (fig. 3). 

Hab, Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq., George Norman, Esq. 

A very beautiful and distinct species. The disc very 
convex, the convexity ceasing suddenly near the margin, and 
causing a narrow line of shade between the ]^rocesses, the 
small space between this shaded line and the margin being 
flat. Granules subremote, each occupying the centre of 
large, delicate, hexagonal cellules, requiring careful adjust- 
ment to bring out clearly. In the example now before me 
the furrows between the centre of the disc and the processes 
are considerably wider than are the other lines from each 
other ; but in a specimen discovered by Mr. Norman this 
distinction almost entirely disappears, while the other 
characters remain the same. 

Aulacodiscus Grevilleamts, n. sp., Norman. — ^Very large. 
Disc with numerous (about 10) submarginal processes^ and 
circular umbilicus; compartments between the furrows 
covered with diagonal, intersecting rows of little cushion-like 
warts, rough with elongated and coral-like granules. 
Diameter -0110^ (PI. I, fig. 1.) 

Aulacodiscus Grevilleanus^ Norm, in Utt, 



• 
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Had. Deposit at Moron^ in the Province of Seville; 
George Norman^ Esq. 

The discovery of such a species as I have now the privilege 
of describing will provoke the envy of all keen diatom* 
hunters^ and I may be pardoned the confession^ that to have 
my own name associated with it by my kind friend Mr. 
Norman^ is one of those rewards which labourers in the 
field of natural science most highly appreciate. In its 
large size and inconceivably rich decoration^ this wonderful 
species stands alone among its congeners. The umbilicus is 
small and irregular ; and in the centre of the disc^ for about 
a fourth part of the radius^ the compartments are filled with 
verrucose, more or .less rounded or oblong, irregularly 
radiating clusters of granules. These gradually pass into 
others more equal in size and more regularly arranged^ so 
that they not only radiate^ but are beautifully diagonal and 
intersecting. On the little wart-like cushions are dusters of 
four to six coral-like granules^ which, when viewed vertically, 
appear like ordinary spherical, brilliant ^granules, but are in 
fact considerably elongated, as is shown at the edge of the 
furrows, and, indeed, wherever the surface happens to be so 
undulated as to bring them into an oblique position. The 
furrows are very narrow, slightly widening in their course, 
and suddenly dilating into a smidl blank space beneath the 
submarginal processes. On each side of the latter are a 
few broad strise, having externally a sort of scalloped outline, 
which does not extend to the middle of the compartment, 
while within the margin itself d. pale circle of fine strise is 
visible, such as exist probably ii^ all the species. 

Aulacodiscus radiatus, n. sp., Grev. — Disc pale, with very 
minute radiating puncta ; farrows inconspicuous ; processes 
(5) minute, submarginal, surrounded by a broad, somewhat 
oblong, blank space. Diameter •0047'" (fig. 4). 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. 

This and the following species possess considerable interest, 
as they appear to form, along with A. pattidus (^ Trans. 
Mic. Soc.,' vol. xi, p. 72), a section of the genus charac- 
terised by the pale colour, punctiform structure, minute 
processes, and relatively large blank areas in which they are 
situated. The general aspect of the species last mentioned 
is quite lost in the coarseness of the engraved figure. In all 
the three species there is a sort of circular ridge following 
the line of the processes, and upon this ridge some opaque 
markings, which suggest the idea of cellulate structure filled 
with colouring matter ; but tl^9 extremely irregular form of 



12 Gekville, on New Diatoms, 

the marks in the following species seems to contradict such 
a supposition. In the one under consideration they are 
more uniform^ constituting, in fact, a band of shorty thick, 
radiating, dark lines. Between this band and the margin the 
puncta are much more minute, and might almost be called 
moniliform strise. 

Aulacodiscus pellucidus, n. sp.^ Grev. — ^Disc pale, with 
minute, i^ot very close, radiating puncta; furrows incon« 
spicuous ; processes numerous (8), at some distance from the 
margin, within a narrow, oblong, blank area ; margin with 
moniliform strise, and a very slight inflation beneath the 
processes. Diameter. 0045'^ (fig. 5). 

Hab, Barbadoes deposit, Cambridge estate ; C. Johnson^ 
Esq. 

In this species the structure is not so minute as in the pre- 
ceding, and the furrows can ])e more easily traced. The pro- 
cesses are more numerous, and the vacant spaces in which 
they are situated are of a quite diflerent shape ; and, what- 
ever may be the cause of the little dark markings, there can 
be no doubt that their diflerent shape and arrangement 
indicate a specific difierence in the two objects. A convex, 
shaded line, opposite to and beneath the processes, seems to 
show a slight inflation ,* and this line, continued in a fainter 
degree and straight direction from one process to another, 
gives a somewhat angular character to the ridge. 

Aulacodiscus orientalis, n. sp., Grev. — Disc coloured, very 
convex; processes numerous (7 to 15, or more), cylindrical, 
submarginalj umbilicus circular; structure minutely and 
distinctly cellulate, the cellules arranged in both radiating 
and concentric lines, which suddenly pass into moniliform 
strise at the margin. Diameter -0045'' to -0060". (PL II, fig. 6.) 

Hab. Ceylon; Dr. Macrae. 

A most charming diatom, delighting the eye with its 
exquisite symmetry. At first sight it is so like A. Oreganus, 
that one is apt to reject at once its claim to novelty. At the 
same time, a single really searching glance is sufficient to 
decide the question. Of A. Oreganus, Mr. Balfs remarks^ 
'^ Under a low power its minute granules appear arranged in 
waved or oblique lines, but imperfectly radiant under higher 
powers.'* In the present species, on the contrary, the 
structure is essentially and exquisitely radiant, whatever 
power may be used. In the description of A. Oreganus the 
term granules is appropriately used^ as the structure is 
apparently composed of granules; in A. orientalis it is 
impossible to use such a term, as there is not the very 
slightest appearance of granules, but simply a sort of 
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cancellated cellulate arrangement^ with the light coming 
through the interstices so clearly as to establish its character 
beyond dispute. The beautiful concentric cellulation is also 
totally wanting in A. Oregawus. On the other hand^ there 
is a great resemblance in the numerous processes. In both 
species they are linear when viewed laterally ; but in our new 
species they are not so apparently ''emarginate'' as they 
have been defined to be in A, Oreganus. When very 
minutely examined^ however^ the processes in both are found 
to be rounded at the apex. The furrows in our present 
species are extremelv narrow^ having much the appearance 
of transparent ribs^ dilating suddenly into small, blai^ spaces 
at the processes. My friend, Mr. Oeorge Norman, informs 
me that on searching his slides marked for A. Oreganus 
he has found a specimen of A, orientalis in some pearl shell 
debris obtained nrom a dealer, the locality being unknown. 



BlDPULPHIA. 

Biddulphia gigantea, n. sp., Grev. — Side view more or less 
broadly elliptical, subacute, inflated ; horns long, cylindrical, 
capitate ; cellules large, radiating. Longest diameter about 
•0080'' (fig. 9). 

Hob. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq., B. K. G. 

Of this magnificent species I have seen several tolerably 
entire valves, besides fragmentary ones. Perfect horns, 
however, are very rare, as, being long and slender, they are 
readily broken off. The large subquadrate cellulation, 
inflated centre occupying nearly the whole surface, and flat 
margin, conspicuously distinguish it. The ends are carried 
out considerably beyond the base of the horns, like the ears 
of the Scottish shallow drinking-cup called a quaich, which 
the valve not a little resembles, especially the broad form 
represented in the figure. Generally, the outline is much 
narrower, more or less oblong j but the leading characters 
remain essentially the same. 



Tricebatium. 

Tnceratium concinnum, n. sp., Grev. — Valves with straight 
sides, rounded angles, and very remotely scattered puncta, 
the centre an obscurely defined triangular space j margin 
with a row of puncta, and the extreme angles with a dense 
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luster of very minute puncta. Distance between the 
angles, -0038" (Bg. 7). 
Hob. Barbadoes depositj Cambridge estate ; C. Johnson^ 

Esq. 

The marginal puncta are nearly of the same sise as the 
scattered ones on the surface, and are 8 in *001''. At the 
angles the very tip is cut off by a row of three or four 
puncta J and the small enclosed area crowded with much 
more minute puncta. 

Triceraium pariitum, n. sp. Grev. — ^Valve with slightly 
concave sides and very rounded angles, which are filled with 
minute puncta ; each angle having two transverse septa, one 
midway between the centre and uie angle, the other cutting 
off the angle itself j surface dotted with remote scattered 
puncta. Distance between the angles, 'OOSO"^ (fig. 8). 

Hab, Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. 

A beautiful and well-marked species. The angles are so 
much rounded as to appear somewhat capitate. The centre 
is marked by a small indefinite cluster of puncta, and there 
is a slight indication of a radiate direction in the other more 
remote puncta. The septa nearest the eentre have a curious 
faint interruption in the middle. 

COCCONEIS. 

Cocconeis Barbadensis, n. sp., Grev. — Valve circular or 
nearly so, punctate ; median line linear, attenuated ; puncta 
minute as they form converging lines towards the extremities, 
while they are larger and form intersecting lines on each 
side; border striated. Diameter about '0032'' (fig. 10). 

Hab, Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. 

One of my specimens of this beautifiil species is exactly 
circular, others nearly so. In the centre is a transversely 
oblong, blank, nodular space. The median line, taken in 
connection with the narrow, blank space on each side is linear, 
attenuated at each end. The puncta are minute towards 
the apices, considerably larger on each side, and are arranged 
in lines incurved towards the ends. Border rather narrow, 
and coarsely striated. 
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On the Distribution of Nerves to the Skin of the Froo, 
with Physiological Remarks on the Ganglia connected 
fcith the Cerebro-spinal Nerve. By J. V, Ciiccio, 
M.D., of Naples. 

(lUad Nov. 11th, 1863.) 

From a Daper on the "Anatomy of the Skin of the Frog/' 
illustrated dj 28 drawings^ and which I am not able at present 
to exhibit to the public^ I have extracted that portion which 
relates to the distribution of nerves, and I hasten to lay it 
before the Society with the hope that it may meet the con- 
sideration due to so important a subject. 

On the Method of preparing the Spedmem^ 

I feel certain that, in most instancesj the different concilia 
sions which observers have arrived at in studying the same 
object are mainly owing to the divers methods they have 
employed in preparing the objects of their investigation. No 
doubt that in every microscopical inquiry that method of 
preparation should be adopted which will distinctly show the 
organic textures in all their individual parts, and at the same 
time preserve their natural appearances from any alteration. 
But unfortunately the method possessing such indispensable 
properties is stilLa desideratum ; for all those usually adopted 
tend, more or less, to alter the natural appearances of the 
tissues of the body. In this inquiry, after trying the methods 
of other observers unsuccessfully, I was obliged to adopt 
again that of Dr. Beale^s, which, in a previous investigation, 
I had employed with the most satisfactory results. The spe- 
cimens from which the drawings illustrating my paper have 
been taken have all been prepared in the same way, and kept 
permanently in a compound liquid of which glycerine is the 
chief ingredient. In order to avoid falling into any error of 
observfition the nuclei of the different parts composing the 
skin have been coloured by carmine, and the vessels injected 
sometimes with Prussian blue and sometimes with carmine 
solution prepared after Dr. Carter^s formula. In my hands 
this new carmine-injecting fluid has answered the purpose with 
the most satisfactory results. I have very often succeeded 
with it in filling the finest capillaries so completely, that I 
have been able to determine their real size with the utmost 
exactness. There is, however, in carmine solutions generally 
one serious defect, which cannot at present be corrected— that 



16 CiACCiO; on the Dutributum tf 

is^ the nuclei connected with capillary walls can hardly be dis- 
cerned j for we can find no means to colour them deeper so 
that they may be rendered visible after the addition of a little 
diluted acetic acid. It is evident^ thereforCj that the capilla- 
ries must be injected with Prussian blue, if we wish to ascertain 
the number and size of the nuclei connected with their walls^ 
because^ by soaking afterwards the blue injected capillaries 
in an ammoniacal carmine solution^ their nuclei^ by being co- 
loured red^ are clearly displayed. 

Having given this outline of the process I have followed 
in carrying out the present inquiry^ I proceed now to detail 
the results of ray observations on the distribution of nerves 
to the skin of the frog^ and I think it wUl be convenient to 
arrange the subject under the following heads : — 

1. Of the dark-bordered nerve-fibres^ their course^ and the 
manner in which they terminate. 

2. Of the fine nerve-fibres^ which run in the same sheath 
with the dark-bordered fibres. 

8. Of the nerve 'fibres distributed to the capillary vessels. 
4. Of the nature and origin of the fine nerve-fibres travel- 
ling in company with the dark-bordered fibres. 

1. Of the darhbordered nerve-fibres , their course^ and the 

manner in which they terminate. 

When the inner layer of the derma of a frog is examined 
with a power magnifying from 200 to 850 diameters, a con- 
siderable number of dark-bordered nerve-fibres may be ob- 
served, which are arranged in bundles of difierent sizes. Each 
bundle consists of a hyaline investment of connective tissue, 
and of two or more dark bordered fibres. I have seen, but 
rarely, small bundles containing a single large dark-bordered 
fibre. The primitive nerve-fibres of which the bundles are 
composed, vary much in size, and sometimes exhibit a slight 
waviness of their margins, and sometimes, at irregular inter- 
vals, varicosities. These varicosities vary greatly bothjn size 
and shape, and very probably are not natural, but depend on 
the change which takes place soon after death in nerve-fibres 
generally, or on the method adopted in the preparation of the 
specimens. The primitive fibres of each bundle not unfre- 
quently lie parallel to each other, but sometimes fibres are 
seen to pass from the one side of the sheath to another, cross- 
ing other fibres more or less obliquely. Some fibres, while 
running in the sheath, are seen actually to divide, and the di- 
vision often occurs at the point whereat the bundle bifurcates. 
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It is very remarkable^ that the dark-bordered fibre^ a little 
before its division^ is observed to contract abruptly and reduce 
itself into a subtile filament^ which divides into two others 
of an equal size^ and which sometimes gradually^ but more 
frequently suddenly^ swell up as to form two dark-bordered 
fibres much larger than the originary one. Less frequently, 
however, the dark-bordered fibre, without any previous con- 
traction, is seen to divide into two very fine fibres, which, 
shortly after, increase considerably in size. The appearances 
I have just described do not appear to me to be sufficiently 
explained in the doctrine at present generally received of 
the anatomical constitution of the primitive nerve-fibre. I 
must here add, that in preparations wherein very strong 
glycerine has been used, and through the medium of which 
the dark-bordered fibres are seen, these appear quite homo- 
genous, with a pearly brightness, and without the slightest 
indication of their three distinct structures. 

In connection with each dark-bordered fibre are observed, 
at irregular distances, several oval nuclei> which are deeply 
coloured by carmine, and generally equal in breadth to the 
fibre itself. Sometimes they seem to Ue in the middle of the 
fibre, and sometimes at one of its sides. It is very probable 
that they are seated within the white substance of Schwann. 
These oval bodies, or nuclei, can be distinctly seen only in 
specimens which, after being stained in carmine solution, are 
kept in maceration for some time in strong glycerine, and then 
treated with glacial acetic acid. According to my observations 
the glacial acetic acid disintegrates the white substance, but 
has no influence on the nuclei, which become clearly visible. 

The bundles of the dark-bordered fibres which, as I have 
stated, are distributed to the inner layer of the derma of the 
fix)g, do not accurately follow the capillary vessels in their 
course. True it is that some large bundles are seen running 
parallel with and close by the capillaries for some distance ; 
but, as a rule, the plane of distribution of the former, and 
that of the latter, are quite distinct. The bundles, during 
their c%|irse, divide more frequently in a dichotomous man- 
ner, but at times some of them are seen to divide into three 
or four smaller bundles, which pursue different courses. The 
division generally occurs at acute and, very rarely, at right 
angles. It is interesting to remark here that all the bundles, 
which result from the repeated division of the main ones, 
never loose their sheaths ; nay, it seems to me more conform- 
able to the truth to say that all the sheaths of the difierent 
bundles are immediately continuous with one another. 

While the bundles of the dark-bordered fibres, continually 

VOL. XII. * 
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dividing and subdividing, pursue their courses^ the numerous 
branches resulting from their repeated division unite with 
each other. The union of one branch with another is not 
effected after the manner of the capillaries^ but by an inter- 
change of their respective fibres. It may be easily under- 
stood^ therefore^ that from such an arrangement a nervous 
network is formed^ with meshes varying in size as well as in 
shapcj which is interwoven with the network of the capillaries. 
I think we shall form a correct idea as to the precise manner 
in which this network is arranged, if we imagine a network 
of homogenous hyaline tubes of different sizes, wherein nerve- 
fibres are contained, which pass alternately from one tube to 
another. 

As is shown by vertical and transverse sections, the net- 
work which has been just described is not terminal, because 
the bundles of the dark-bordered fibres, after taking part in 
its formation, pass off towards the surface, crossing the middle 
layer of the derma in an almost straight direction, and with- 
out sending to it any dark-bordered fibre. As soon as they 
reach the inferior part of the outer layer of the derma, they 
again branch, and form another network exactly corresponding 
in its arrangement with the network existing in the inner 
layer. Hence two networks of dark-bordered fibres exist in 
the derma of the irog, connected together by intermedial 
bundles, one in the inner and the other in the under surface 
of the outer layer. 

Having formed this second network, the bundles of the 
dark-bordered fibres, while repeatedly dividing, continue their 
way towards the surface of the derma, are seen, sometimes 
gradually and sometimes abruptly, to loose the white sub- 
stance and to become pale nerve-fibres.'" It must be here 
noted, that not all the individual fibres which enter into the 
composition of a bundle are transformed into pale fibres at 
the same time, as in some of them the transformation takes 
place sooner than in others. At the point where a dark- 
bordered fibre seems to cease, very frequently a single pale 
fibre, and sometimes more than one, can be traced m imme* 
diate continuation with it. When the dark-borderecfflbres of 
every bundle have been thus transformed, they are still ob- 
served to run together in the same sheath for some distance, 
and the fibres of one bundle to pass into another, and vice 
versa. But when tkese rather large bundles of pale fibres, by 
repeatedly dividing^ are reduced in very fine bundles, then no 
appearance of sheath can be demonstrated in them. These 
exceedingly fine bundles, which are very numerous, pass in 
every direction towards the surface, frequently interchanging 
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their respective fibres, and as they arrive at the capillary net- 
work,* there they form an intricate plexus with rather narrow 
meshes. The plexns, which, for the greater part, lies imme- 
diately beneath the capillaries (only a few bundles of the finest 
kind passing over them), is not composed of single separate 
fibres, but of bundles alternately exchanging their fibres. 

The fine bundles composing the plexus above referred to 
are connected, at unequal intervals, with certain small bodies^ 
or nuclei, as they are usually termed, which vary both in size 
and shape. They are either oval, or triangularly, or indeter- 
minately shaped. Carmine solution colours them deeply, and 
under the action of diluted acetic acid they appear uniformly 
granular. If oval, they usually are found imbedded among the 
nerve-bundles, but if they present a triangular or some other 
shape, their ordinary seat is either at the point at which a 
bundle divides, or where two or more bundles meet together. 
These small bodies are in general far less numerous than the 
oval nuclei, which are found in connection with the dark- 
bordered fibres, and by the size and the relation they bear to 
the pale fibres greatbr differ fi*om the nuclei connected with 
the dark-bordered fibres. In fact, as already stated, the 
nuclei of the dark-bordered fibres are commonly equal in 
width to the fibre, and their long axes are parallel to the latter. 
They are separated by short intervals, and seem to be situated 
witlun the white substance, and sometimes to be actually con- 
nected with the axis cylinder itself. On the contrary, the small 
bodies which are found in connection with the terminal pale 
fibres are generally much broader than the fibres connected 
with them, and their relation to the latter is, in a certain 
respect, similar to that which the nerve-cells bear to the 
fibres arising from them. It appears to me, therefore, quite 
imreasonable to comprehend under the same name things so 
widely different. 

Respecting the intimate structure of the pale fibres in con- 
tinuation with the dark-bordered fibres, my own observations 
lead me not to consider them as a mere prolongation of the axis 
cylinder. I agree with KoUiker on this point, and firmly believe 
tnat the pale fibres derived from the dark -bordered fibres, be- 
sides the axis cylinder, are provided with the tubular membrane^ 
and a very thm layer of white substance, which can only be 

* In order to avoid misapprehension, it must be borne in mind that, in 
the derma of the frog:, the capillary vessels are so arranged as to form two 
networks ; the one, with wide meshes, is seated in the inner, the other, with 
narrow meshes, is seated in tlie outer hyer. These two networks are con* 
nected with one another by a few intermediate capillaries, which simply 
traverse the middle layer of the derma in nearly straight directions. 
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demonBtrated by the use of certain reagents. This view 
seems to me to be strongly corroborated by the manner in 
which the pale fibres and the dark-bordered ones near the pointy 
where they appear to cease^ comport themselves with diluted 
acetic acid and concentrated sulphuric acid. Indeed, diluted 
acetic acid causes on the former as well as on the latter a 
granular appearance, with this difference only, that the 
granules in the pale fibres are smaller than in the dark- 
bordered fibres, but both kinds of granules refract light in 
the same way. On treating afterwards with concentrated sul- 
phuric acid the pale fibres which have been thus acted upon 
by acetic acid, the granules disappear, and the fine nerve- 
fibres remain as transparent tubes with faint outlines. It is 
plain, therefore, that concentrated sulphuric acid acts only 
upon the granules produced by the action of acetic acid, but 
has no influence on the tubular membrane, nor on the axis 
cylinder. 



2. Of the fine nerve-fibres which run in the same sheath 

with tJie dark-bordered fibres. 

I believe that no one, upon dose observation, will doubt the 
essistence of very fine nerve-fibres running in the same 
sheath with the dark-bordered fibres distributed to the skin 
of the frog. These fibres were described first by Dr. Beale,* 
who affirms that they exist not only in relation with almost 
all the dark-bordered fibres distributed to the tissues of the 
frog, but he also believes that they exist in vertrebata animals 
generally. As for myself, I can truly say that I have seen 
such fine fibres running with peripheral dark-bordered fibres, 
both in several tissues of the firog and in the human skin. 

The fibres already mentioned become granular by the pro- 
longed action of acetic acid, and in refractive power they differ 
from the dark-bordered fibres. They vary in size, and they 
may be demonstrated more easily in the finer than in the 
larger bundles, because, in the finer, the dark-bordered fibres 
are far less numerous, and therefore the fine fibres are not 
hidden from sight. Each bundle of dark-bordered fibres con- 
iain several of them, but not all the bundles have the same 
number. They sometimes run among the dark-bordered 
fibres, and perhaps, on their way, cross them in different 
directions, but more frequently they are seen running between 

• 'Phil. Trans./ 1862, p. 900; see also •Archives of Medicine,' No. xil, 
p. 247, and No. xiii, p. 18. 
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the dark-bordered fibres and the outlines of the sheath/ I' 
have very often found that the apparent outlines of the sheath 
usually consist of two or more of these fibres blended to- 
gether^ and the spindle-shaped swellings^ which are generally 
believed to be the proper nuclei of the sheath^ in most in* 
stances^ pertain to the fibres just alluded to exclusively. 
• In the inner layer of the derma^ where^ as has been stated, 
the dark-bordered fibres form a very complicated network in- 
terwoven with that of the capillaries, very frequently may be 
distinctly seen two or more fine fibres, leaving, at intervals, 
the sheath of the bundles of the dark-bordered fibres some-* 
times at acute, and sometimes at right angles. These fibres 
which usually come out from different parts of the sheath, im- 
mediately after blend into a single bundle ; and so intimately 
mingled together are the individual fibres in the bundle, that 
it appears to be not a compound, but a larger single fibre. On 
following some of these bundles throughout their course, they 
are seen to divide and sub-divide, and at the point where the 
division takes place are sometimes found triangularly-shaped 
swellings, which contain fine granular matter, and a large 
granule seated either in the centre or at one of the angles. 
The granule, which is either oval or spherical, is alone coloured 
by carmine. When that occurs, it is always observed that the 
originary bundle is connected with one of the angles of the tri- 
angular swelling, while irom the remaining angles spring two 
smaller bundles, which pass in difierent directions. The second* 
ary bundles (either they are derived from the simple division of 
the primary one, or from the two angles of the swelling just 
mentioned), on reaching a capillary vessel, one of them is seen 
to pass over it, while the other divides into two branches. Of 
these two branches one is frequently observed to cross the 
capillary more or less obliquely, and the other to enter its 
sheath, and to run parallel to it. The branches into which the 
primary bundle divides, present, at inequal distances, spindle- 
shaped sweUings, which are sometimes also found in the origi- 
nary bundle before the commencement of its division. Respect- 
ing those branches, which I have said to paiss over the capil- 
lary vessel, they are seen after a long and tbrtuoiis course to 
ramify in the same way over distant capillaries. 

When a bundle of dark-bordered fibres happens to pass 
near some of the capillaries, to which are distributed the 
branches resulting from the division of the bundles above 
mentioned, it is not unfrequently observed, that from the 
bundle of the dark-bordered fibres two or more fine fibres 
issue, which divide into branches, which unite with those 
derived from the division of other bundles, and thus a plexus 
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vith varying ^meshes is formed^ which is genially situated 
on one or more capillaries. 

Although it is generally the case that the bundles of very 
fine nerye-fibres^ which leave the sheath of the dark-bordered 
fibres, after dividing and sub-dividing, pass to their distriba* 
tion to the capillary vessels, yet some of them, without 
branching, are seen to pass directly from one bimdle of dark- 
bordered fibres to another. This circumstance, however, seldom 
occurs, but more firequently these bundles divide into two 
branches, the one of which is distributed to the capillary 
vessels, while the other passes into the sheath of a bundle of 
dark-bordered fibres. 

According to my former statement, the plexus which the 
bundles of dark-bordered fibres form in the inner layer of the 
derma is not terminal, because the main bundles, which enter 
into its formation, pass off towards the outer layer. Now, 
while the bundles of dark-bordered fibres are passing through 
the middle layer of the derma, they give off branches consist- 
ing of two or more fine fibres, which are exclusively dis- 
tributed to the fibrous tissue of this layer. These branches 
are of different sizes, and change very frequently the plane of 
their distribution. They sometimes run in straight directions 
for some distance, but more frequently their course is tortuous. 
It is not unusual to see some of these branches crossing 
others at a right angle. When some branches can be fol- 
lowed to a great distance, they are seen to divide repeatedly 
into smaller ones, either at acute or right angle. I have seen, 
but not frequently, some fine branches dividing on their way 
into three or four single fibres, which sometimes pursue 
different courses as individual fibres, and sometimes, after 
proceeding for a very short distance separately^ they again 
unite into a single branch. When a branch meets another at 
almost right angle, it usually gives off two smaller branches, 
which pass in opposite directions. All the branches from the 
largest to the smallest are in frequent connection with one 
another, so that they form a continuous extensive network, 
which in the main resembles that I have described in another 
paper as existing in the cornea of the sparrow and of small birds 
generally. Connected with some of the branches forming the 
network, at a great distance from one another, I have found 
small bodies which exhibit sometimes a triangular, and at 
others an irregular shape. They are remarkable for a distinct 
oval nucleus they contain imbedded in the middle of finely 
granular matter. 

In examining transverse sections of this layer of the derma, 
several fine branches cut across by the knife ma^ be observed, 
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This fact appears to me to prove, that from the branches 
forming the network some very few branches arise which pass 
on and tend to reach the outer layer of the derma. Indeed, 
I have distinctly seen in the latter situation some of these fine 
branches, which, on being traced as far as the capillary network, 
I have observed them still further dividing, and the resulting 
branches to be distributed partly to the capillaries, and partly 
to some of those follicular glands which are found under- 
neath the capillary network. The fine nerve-fibres in Ques- 
tion are easily distinguished from the dark-bordered fiores, 
until the latter preserve their structure unchanged. But 
when they, by loosing the white substance, become pale 
fibres, it must be confessed that such distinction is accom- 
panied with great diflSculty. The diflBculty is exceedingly 
increased by the circumstance, that both kinds of nerve-fibres, 
as they approximate towards the surface of the derma, blend 
together and form bundles, in which the individual fibres are 
so close that they can hardly be discerned firom one another. 
Nevertheless, I think that, if we look diligently at those 
spindle-shaped swellings which the fine fibres imbedded in 
the sheath of the dark-coloured fibres present, at inequal 
intervals, and also at their ultimate distribution, we may pos- 
sibly arrive to a distinction between these two kinds of nerve- 
fibres. Because as I have already stated, in the outer layer 
of the derma, the fine nerve-fibres accompanying the dark- 
bordered ones are almost exclusively distributed to the capil- 
laries and glands. 

In my paper on the nerves of the cornea, which has been 
already published in the 'Transactions of the Society,' I believe 
I have proved against Kuhne's opinion that, between the finest 
nerve-fibres and the cornea-corpuscles, there is no other rela- 
tion than that of contiguity. In confirmation of my former 
statement, I now wish to draw attention to the description I 
have just given of the manner in which the nerve-fibres are 
arranged in the middle layer of the derma of the frog, because 
there exists some similarity between it and the corneal tissue. 
In fact, both contain a large number of nucleated corpuscles, 
with several branched anastomosing processes, and both are 
supplied with pale nerve-fibres, But in the middle layer of the 
derma of the firog the nerve-fibres and the nucleated corpuscles 
are far less numerous. I deem this circumstance very favor- 
able for investigating what relation the former bear to the 
latter. Now I can positively state, that, notwithstanding 
that I have several times succeeded in following fine nerve- 
fibres for a very long distance through this fibrous layer, I 
)iave never been able to discern any of them to enter into con- 
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nection with the uncleated corpuscles^ but I hare always seea 
the finest nerve branches to unite with one another. 



3. On the nerve^fibres distributed to the capillary vessels. 

When the finest arteries and the capillaries distributed to 
the skin of the frog are closely examined^ they are seen to 
be loosely surrounded by a certain amount of connective tissue^ 
which forms to them a special covering or sheath. This 
sheath is better defined and more distinctly seen in the smallest 
arteries and in largest capillaries than in the finer ones. 
When a bundle of dark-bordered fibres passes close by a capil- 
lary vessel, it very often happens that their respective sheaths 
mix so intimately together as to form only one. In the 
sheath just referred to nerve-fibres may be readily discerned, 
which are found to vary both in number and size in each 
capillary. These fibres exactly resemble those which branch 
out from the sheath of the dark-bordered fibres, and, like 
them, present, at irregular distances, spindle-shaped swellings, 
which are coloured by carmine. As I have already remarked 
with regard to the bundles of dark-bordered fibres, so in the 
capillary vessels, what appears to be the limit of the sheath, 
▼cry often is found to consist of two or more fine nerve-fibres. 
Again, what seems to be, at the first sight, the nucleus of the 
sheath itself, on closer observation, is found to be one of those 
spindle-shaped swellings before alluded to. It is frequently 
observed that some of the fibres contained in the sheath of 
the capillary vessels, here and there, diverge from it ; but after 
running for some distance they return into the same sheath 
at some other point. But oftener some fibres, after leaving 
the sheath, are seen to pursue a long and tortuous course, 
passing through several meshes of the capillary network. 
These fibres, during their course, are seen to divide and sub- 
divide, and the resulting branches exhibit at intervals 
spindle-shaped swellings, and are connected with some very 
small bodies usually triangularly shaped, wliich, besides gra- 
nular matter, contain a larger granule in the middle. From 
these bodies nerve-fibres are seen to proceed in three diflferent 
directions, some of which are distributed to the capillaries, 
while others unite with fibres derived from the sheath of 
other capillaries, or from the sheath of some bundles of dark- 
bordered fibres. In this case a nervous plexus with meshes 
varying in size and shape is produced, which sometimes is 
situated in the connective tissue between the meshes of the 
capUlary network, and at others lies on two or more capilla- 
ries. 
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It is interesting to notice here a fact with reference to the 
nerve-fibres of the capillary vessels, which has very often 
fallen within my observation ; that is, that several of those 
branches resulting from the repeated division of the fine 
bundles, which have left the sheath of the capillaries, after a 
more or less lengthened course, enter the sheath of some 
bundles of dark-bordered fibres. It is very probable that 
these fibres, after running for some distance in the same 
sheath with the dark-bordered fibres, leave the sheath at 
another point, and pass to their distribution. 

In short, the capillaries of the skin of the frog are largely 
supplied with nerves. In the finest arteries and the largest 
capillaries the nerve-fibres run parallel to and close by them ; 
but in the finest ones the nerve-fibres, after running with 
them for some distance, generally cross them and pass from 
one capillary to another. The nerve-fibres distributed to all 
capillaries are in connection with one another, so that they 
form a lax plexus which lies on different planes. 

4. Of the nature and origin of the fine nerve-fibres traveUinff 
in company with the dark-bordered fibres, 

I come now to the last and most difficult part of this paper. 
What is the nature and what is the origin of the fine nerve- 
fibres running in the same sheath with the dark-bordered 
fibres ? These two questions seem to be so linked together 
that, by the solution of the first, the second will be greatly 
facilitated. With regard to the first question I observe that 
there exists the most perfect similarity between the fine nerve- 
fibres just mentioned and those which accompany the capillary 
vessels ; in fact, both kinds of fibres have the same refractive 
power and are acted npon by acetic acid in the same way. 
In both of them are found those characteristic spindle-shaped 
swellings which have been already spoken of. They very 
frequently unite with each other, and the fine fibres which 
run in the same sheath with the dark-bordered fibres are seen 
very often to pass to the' capillaries, and vice versa. Not 
only so, but the fact must be here noted, which I have fre- 
quently observed, viz., that when a large bundle of dark-bor- 
dered fibres happens to run close to a capillary for some dis- 
tance, after leaving it, the capillary is observed to be supplied 
with a greater number of nerve-fibres, than before. Hence 
it may reasonably be inferred that the greater part of the 
fine nerve-fibres which are seen in company with the capillary 
vessels at the periphery, are divided &om those running in 
the same sheath with the dark-bordered fibres. 
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li, therefore^ the vascular nerve-fibres^ according to our pre- 
sent knowledge^ must be regarded as ganglionic, it is evident 
that the fine nerve-fibres in the sheath of the dark-bordered 
fibres perfectly resembling them must also be looked upon as 
fibres of the same nature. 

But if by every appearance we are led to consider the fine 
nerve-fibres in question as ganglionic, from what ganglia may 
they derive their origin ? In answering this second question, 
it is necessary at first to remark, that in the skin of the fn^ 
I have never succeeded in finding any of those very small 
ganglia which have been observed by Dr. Beale in the bladder 
of the same animal. Their origin must, therefore, be looked 
for elsewhere. It is well-known that in connection with the 
posterior root of each spinal nerve is found a ganglion com* 
posed of numerous ganglionic cells. These cells, according 
to many observers, are connected with one or two, or very 
rarely with several nerve-fibres. But Dr. Beale's recent and 
very accurate observations^ have shown that this opinion it 
incorrect, for all ganglion-cells are bipolar or multipolar. 
Among the cerebr jd nerves the fifth nerve very nearly resem- 
bles the spinal nerves. It has, like them, two roots — one 
large is gangliated and sensitive, the other ganglionless is 
motor. It is true that some anatomists have endeavoured to 
find a resemblance between all the sensitive and motor cere- 
bral nerves and the spinal ones, but it seems to me that 
analogv has been over overstrained. With regard to the nerve- 
fibres irom the ganglia above mentioned, almost all observers 
agree in stating that the most part of them proceed in a peri- 
pheric direction, and accompany the cerebro-spinal nerves in 
their ultimate distribution. 

Besides these ganglionic fibres, which the cerebro-spinal 
nerves derive from their own gangUa, they receive others from 
the sympathetic. Anatomy shows that from the gangliated 
cord of the sympathetic seated on each side of the vertebral 
column nerve branches set out which connect it with the 
spinal nerves. Each branch on close investigation is found 
to consist of two bundles, the one composed of dark-bordered 
fibres, and the other of gray or gelatinous fibres. The fibres 
of the former seem to emanate directly fi*om the roots of the 
spinal nerves, while those of the latter appear to take their 
origin in the sympathetic. On following the gray bundle to 
the spinal nerve, its fibres are seen passing for greater part 

* "On the Structure of the sO'Called Apolar, Unipolar, and Bipolar 
Nerve-cells of the Frog," • Proceedings of the Royal Society,' voL xii, 
No. 66, p. 669, p ^ ^ I 
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into the ganglion in connection with the posterior root^ while 
others pass into both the roots. Whether that portion of 
fibres which appear to pass into the ganglion enter or not 
into any organic connection with its ceUs^ it has not yet been 
ascertained. As to the other bundle^ Beck's observations 
show that it passes through the sympathetic ganglion^ its fibres 
spread out without being connected with the ganglion-cells, 
and afterwards they proceed in company with those of the 
sympathetic, principally to the viscersd organs. According to 
the observations of Bidder and Yolkmann, in the frog the 
greater part of the fibres of the so-called rami commtmicantee 
pass with the spinal nerves towards the periphery. As for 
myself, I believe that some of the fibres composing the gray 
bundle of the rami communicantee really pass to the periphery, 
but others very probably connect the sympathetic ganglia with 
those on the posterior roots of the spinal nerves. 

As with the spinal nerves, so there exists a similar connec- 
tion between the ganglia of the sympathetic and the cerebral 
nerves. This connection is efiected by branches or filaments, 
which very likely are composed of gray and dark-bordered 
fibres, the former passing from the ganglion to the nerve, and 
the latter from the nerve to the ganglion. As shown by 
anatomy, the superior cervical ganglion is connected with the 
sixth nerve by two branches which spring from the pleoms 
carotidetis, and by one or two filaments with the third nerve. 
Some other connections are also found between the same 
ganglion and the various portions of the eighth and ninth 
nerves at their issue from the cranium. The ophthalmic 
ganglion is connected with the third nerve by a thick and short 
nerve branch, and with the nasal branch of the ophthalmic 
division of the fifth by a long nervous filament. The spheno- 
palatine ganglion is joined with the infra-orbital nerve by two 
or three short nerves, and with the inferior maxillary branch 
by two nervous filaments. The sub-maxillary ganglion is 
united with the gustatory nerve by one or two fibres. It is 
probable that all the gray fibres of these connecting branches 
pass to the periphery, accompanying the cerebral nerves in 
their terminal distribution. 

The view which has been received with regard to the 
anatomical connection of the sympathetic with the cerebro- 
spinal nerves was put forth by Mr. Beck, with whom I agree 
in holding the sympathetic system as a distinct portion of the 
nervous system, at least as far as concerns the peculiar nerve- 
fibres originating in its own cells, which are undoubtedly phy- 
siologically distinct from other nerve-cells, in consequence of 
being endowed with special vital power, True it is that some 
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authorities in inicroscopical anatomy still maintain that the 
gelatinous^ or Remakes fibres^ are not nervous^ but only a form 
of connective tissue. But thi$ opinion is strongly opposed 
by observation. In insects, as was stated by Tood and Bow- 
mann some years since, the nerve-fibres strictly resemble the 
gelatinous fibres of vertebrata ; and my observations on the 
nervous system of several insects (Hydrous piceus, Blatta 
orientalis, Musca vomitoria, Hippobosca equina) fully accord 
with the statement of these able observers. Should any persist 
in asserting that this description of fibres in insects are not 
nervous, it will be necessary for them to point out which are 
the true nerve-fibres in the same. 

From the anatomical facts which have been taken into con- 
sideration, I think it may reasonably be inferred that the 
fine nerve-fibres accompanying the dark-bordered fibres at the 
periphery are derived both from the ganglia in connection 
with the cerebro-spinal nerves, and from those of the sym- 
pathetic. I feel confident that the fine nerve-fibres which 
are found in company with the peripheral sensitive branches 
of the spinal nerves arise, for the most part, from the ganglia 
on the posterior roots, and a few from the gray bundle of 
the rami communicantes. As to the other fine fibres, which run 
tc^ether with the terminal motor branches of the spinal and 
cerebral nerves, they are, in my opinion, derived in the 
former, for the greater part, from the gray fibres of the rami 
communicantes, and in the latter entirely from the sympathetic 
ganglia with which the motor cerebral nerves are connected. 

It remains now to be seen whether the view which has been 
adopted is supported by experiments and clinical observation. 
It will be easily understood that if the fine nerve-fibres run- 
ning in the same sheath with the dark- bordered fibres, and 
which I have demonstrated to be chiefly distributed to the 
capillaries, emanate from the ganglia connected with the 
cerebro-spinal nerves, or from the sympathetic ganglia, we 
may, as a natural consequence, expect to see nutritive disorders 
arising in those parts where the fine fibres ramify, either 
from the lesion of the ganglia, or from the division of the 
fibres connected with them. 

I will first give a short account of the results of Bernard's 
experiments on the fifth nerve. It is well-known that as long 
as 1822 Magendie observed the fact, that when the fifth nerve 
is divided between its origin and the gasserian ganglion, the 
disorders of nutrition not only take place later, but they are far 
less remarkable than when the section is made on the nerve after 
theformation of the ganglion, or on the ganglion itself. The ex- 
periments of Magendie have been accurately repeated by Ber- 
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nard**" with the following results — that the section of the fifth 
nerve^ very near its origin^ produces sensitive and muscular 
paralysis^ but when it is divided beyond the gasserian gan- 
'glion or on the ganglion itself^ then the division of the nerve 
is followed by remarkable signs of impaired nutrition. 

In confirmation of these results of experiment, Bernard 
records the case of a patient observed by him at La Salpe- 
tri^re, who was labouring under paralysis of the fifth nerve, 
accompanied by great disorder of nutrition and almost 
complete destruction of the corresponding eyeball. The pa- 
tient died, and at the post-mortem examination was found a 
tumour, which had not only compressed, but nearly destroyed 
the gasserian ganglion. 

Respecting the office of the ganglia in connection with the 
posterior roots of the spinal nerves, there are the results of 
Waller's experiments, which throw a new light on this diffi- 
cult point. This physiologist first made known the striking 
fact, that when both the roots of a spinal nerve are divided, 
namely, the posterior between the ganglion and the cord and 
the anterior before its union with the posterior, it is always 
found that that part of the posterior root, which remains in 
connection with the ganglion does not undergo any alteration 
whatever, while the other part of the spinal root connected 
with the cord is remarkably altered. A similar alteration 
takes place in the anterior spinal root, but invertedly. Hence 
Waller believes himself justified in drawing the conclusion 
that the ganglion governs the nutrition of the sensitive and 
the cord of the motor nerve-fibres. 

Bernard has repeated Waller's experiments with precisely 
the same results; but he thinks that the only conclusion 
which may be safely drawn from Waller's and his own expe- 
riments is, that the spinal cord conserves the anterior and the 
ganglion the posterior root, or, in other words, the ganglion 
plays the same part in the nutrition of sensitive fibres as the 
cord in that of the motor ones. It must also be added that in 
all experiments of Bernard no remarkable signs of impaired 
nutrition followed the section of the posterior roots of the 

spinal nerves.t 

Although Bernard's experiments seem to prove that we 
must assign to the spinal ganglia an office different from that 
of the gasserian ganglion, yet it may be justly objected that 
in all his experiments, except one, were only divided the pos- 

* * Le9ons sur la Physiologie ct la Pathologic du Systeme nervcux," 
vol.ii, p. 49. Paris, 1858. 
f ' Meme Ouvrage.' '* Treizieme Leifon/* p. 233, vol. i. 
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tenor roots of the spinal nerves between the ganglion and the 
cord. It is evident, therefore, that in such conditions of ex- 
periment no disorder of nutrition should be expected to take 
place, as the spinal ganglion had been preserved uninjured. 
As to the single experiment in which, at the same time, were 
cut several posterior roots of the spinal nerves, and three 
ganglia removed, 1 should remark that the animal on which 
the experiment was made, died two days after. The period of 
time was, therefore, too short for allowing the nutritive dis- 
orders to take place. It is very probable that had the animal 
lived longer the signs of impaired nutrition would have mani- 
fested themselves. What has just been remarked is strongly 
supported by the fact that the nutritive disorders which follow 
the section of the fifth nerve are not unfrequently seen to 
take place some days after experiment. 

The effects which follow the division of a compound spinal 
nerve resemble, in a certain degree, those which are observed 
after the section of the fifth nerve. Schifi',* on experimenting 
on several animals, has found that the division of the sciatic 
nerve always induces dilatation of the capillaries, and an in- 
crease of temperature in the lower member. 

I am perfectly aware that I have only made an attempt to 
solve the two questions which I proposed at the beginning of 
this part of my paper ; but I hope that I may be able, in a 
ftiture communication, to bring before the Society further and 
more conclusive observations on this important subject. 

I conclude this paper with the following inferences, which, 
in my opinion, are justified by the anatomical facts which 
have been described : — 

1. In the skin of the frog are distributed two sorts of nerve- 
fibres, namely, the dark-bordered and the fine fibres, which run 
in the same sheath with them or with the capillary vessels. 

2. The dark-bordered fibres are so arranged as to form two 
networks ; one is seated in the inner, and the other in the outer 
layer of the derma. These two networks are connected by 
intermediate bundles, or, in plainer terms, the originary 
bundles of the nervous network in the inner layer of the 
derma, after its formation, pass ofi^, crossing the middle layer 
more or less obliquely, and when they arrive at the under 
surface of the outer layer of the derma, there they branch 
again and form a second network. Continuous with this 
second network there is an intricate plexus, composed only 
of fine bundles of pale fibres, which are partly prolongations 

* ''Untershungen mr Phjsiologle des Neryexuystems mit Beruch sich- 
tigung der Pathologie." FraDcfurt am Main, 1855. 
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of the dark-bordered fibres, and partly belong to the fine 
fibres imbedded in the sheath of the dark-bordered fibres. 
The very terminal portion of the plexus lies immediately be- 
neath the capillary network of the outer layer of the derma. 

8. The fine nerve-fibres existing in the same sheath with the 
dark-bordered fibres, neither in refractive power, nor in the 
manner in which they comport themselves with the chemical 
agents, nor in the appearances of those spindle-shaped 
swellings, which they present at intervals, differ irom the 
nerve-fibres accompanying the capillary vessels. 

4. The fine nerve-fibres running in the same sheath with 
the dark-bordered fibres are distributed to the capillaries, the 
connective tissues, and the numerous glands which exist in 
the outer layer of the derma. 

5. No dark-bordered fibre is distributed to the middle 

layer of the derma. It is only supplied with fine bundles . 

consisting wholly of the fine nerve-fibres which are contained ' 

in the same sheath with the dark-bordered fibres. 

6. The fine nerve-fibres accompanying the capillary vessels 
for the greater part arise from those imbedded in the sheath 
of the dark- bordered fibres. 

7* The fine nerve-fibres which are found in company with 
the dark-bordered fibres at the periphery are not a prolonga- 
tion of the latter. They are derived from ganglionic cells. 

8. Finally, in the skin of the frog, neither the dark-bordered 
fibres, nor the fine fibres in the sheath of the dark-bordered 
fibres, or in company with the capillary vessels, end in free 
extremities. They always, in their ultimate distribution, 
form networks or plexus, consisting of very fine bundles, con- 
nected, at irregular distances, with some small bodies of an 
oval, triangular, or some other shapes. 
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Observations upon the Nature of the Red Blood-cor- 
puscle. By Lionel S. Beale^ M.B., F.R.S., Fellow of 
the Royal College of Physicians ; Professor of Physiology 
and of General and Morbid Anatomy in King^s College^ 
London ; Physician to King's College Hospital^ &c.^ &c. 

(Read Dec. 9th, 1863.) 

The red blood-corpuscle is admitted by every one to be one of 
the simplest forms of cell structure. Its nature was discussed 
long before other cell structures were known, and scarcely a 
year passes without several papers being published upon the 
structure, mode of development, or composition of the red 
blood-corpuscle. On these points, however, the most con- 
flicting opinions are entertained by the different observers^ 
and the history of the life of the red blood-corpuscle has yet- 
to be written. 

Is the red blood-corpusde a cell with membranous cell-wall^ 
and fluid contents ? or is it simply a mass of viscid material 
differing perhaps slightly in density in the outer and inner 
portions ? Is it a living corpuscle that distributes vitality to 
all parts of the organism ? or is it simply a chemical compound 
which readily absorbs oxygen and carbonic acid gases and 
certain fluids? Is it composed of formative living matter? 
or does it consist of matter that is inanimate ? Does it absorb 
nutrient matter, grow, divide, and thus give rise to other 
bodies like itself? or does it consist of passive material desti- 
tute of these wonderful powers and about to be resolved into 
substances of simpler composition and more nearly related to 
inorganic matter ? Again, it may be asked. Does the red 
blood-corpuscle possess the power of altering matter at a dis- 
tance from it, or in contact with it ? or must certain material 
pass into its very substance before it can be changed ? If 
the latter view be accepted, we might further inquire if the 
metabolic power resides in the supposed cell- wall or in the 
' nucleus' in those cases where such a body exists ; or does the 
hsematine itself convert by some catalytic power the albu- 
minous or other matter which may be mixed with it into 
hsematine of the same kind? 

Of all the points lately ascertained in connection with the 
red blood-corpuscles, perhaps by far the most important is 
the property of crystallization which its colouring matter 
possesses. It is most remarkable that the red colouring 
matter of the blood-corpuscles of different animals should 
crystallize in different forms ; and there are instances of ani- 
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mals which are closely allied to each other the blood-crystals 
of which are quite distinct ; for example^ the red colouring of 
the Guinea-pig assumes the form of tetrahedra^ while that of the 
squirrel crystsdlizes in six-sided plates^ and that of the hamster 
in rhomboidal crystals. The general view that these animals 
exhibit inherent specific differences is strongly confirmed^ for 
thehsemato-crystallin of their blood exhibits specific differences 
not less distinct than those which may be observed in their 
general form and habits^ in the structure of their skeleton^ in 
the anatomy of many of their tissues, or in the chemical com- 
position of their textures, milk, bile, urine, and other fluids. 
Nay, the cells of corresponding tissues in different animals 
differ from one another. So that inherent specific differences 
are to be demonstrated in the component cells of species as 
distinctly as in the entire organism ; and the more minutely 
investigation is carried, the more remarkable do these dif- i 

ferences appear, and the more numerous do they become. ^ 

Moreover, it would seem that the cause of these specific dif- 
ferences is in action at a period which precedes the formation of 
the various substances with which we have to deal. It is 
while matter possesses vital properties, and before it pos- 
sesses form, structure, or defined chemical composition, that 
the causes of which these things are but the consequence 
must be sought for. 

It seems to me that there is strong evidence in favour of the 
conclusion that the red colouring matter of the blood-coipuscle 
was once in the condition of living germinal matter, and that its 
particular specific characters are the result of the occurrence of 
a series of changes, which changes are ver^ complex and most 
difficult to investigate. They must be attributed partly to the 
conditions under which the living matter existed, and partly 
to powers inherent in the living matter itself. Of the exact 
nature of these inherent powers we know nothing j but until 
the changes referred to have been proved to be physical, we 
are justified in terming them vital changes, and referring them 
to an agency which may still be correctly spoken of as vital 
power, since such power is only known to manifest itself in 
living beings. 

In the blood we have — 1. Matter that is living and active ; 
2, matter that has ceased to live, and which now possesses 
peculiar properties and chemical composition; 3, matter 
which results from the disintegration of the formed material ; 
and 4, matter (pabulum) which is about to live or about to 
be converted into living matter. 

In the blood of the frog and oviparous vertebrata, as is 
well known, there are coloured, flattened, oval corpuscles, 
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each with a colourless oval " nucleus/^ and the so-called white 
or colourless corpuscles^ which are spherical. In man and 
mammalia there are circular coloured corpuscles without a 
nucleus^and the so-called white or colourless corpuscles, which 
are spherical. 

Now^ I helieve that the '' colourless corpuscles ^^ and the 
'^colourless nudei^^ of the red corpuscles consist of matter in a 
living state^ while there are reasons for the conclusion that the 
coloured material has ceased to exhibit vital properties. 

The outer coloured part of the oval, red^ nucleated corpuscles 
of the oviparous vertebrata corresponds to the entire fully 
formed circular red corpuscles of mammalia. Of the two kinds 
of corpuscles, colourless and coloured, the former are the most 
constant. For, colourless cells resembling those in the blood 
of vertebrata exist in colourless fluids which not unfrequently 
contain fibrin. Such cells are found in the lymph and in 
the chvle, and are present in the circulating fluids of the lower 
animals, which are destitute of any cells corresponding to the 
red blood-cells of vertebrata. 

The oval form of the oviparous blood-corpuscle seems to 
depend upon the conditions under which the circulation is 
carried on, rather than upon any peculiarities in its formation ; 
for if the oval corpuscles of the frog be left at rest in a fluid 
of about the same density as themselves, they become com- 
pletely spherical, and a similar change of form occurs in the 
oval blood-corpuscles of all animals that I have examined. 
(PI. VII, figs. 16, 19, 20.) And it is well known that the 
flattened, circular, red corpuscles of mammalia readily assume 
the spherical form when placed in fluids of a certain density. 
Nor must I omit to notice here that many kinds of crystalline 
matter assume, under certain circumstances, biconcave, oval, 
and circular forms. Oxalate of lime, when it crystallizes with 
viscid matter, very frequently assumes these characters (^Illus- 
trations of Urinary Deposits/ &c., pi. xi), and on the process 
of crystallization as modified by the presence of viscid material, 
see Mr. Rainey^s work ' On the mode of Formation of Shells,' 
&c., 1858. 

I incline, therefore, very strongly to the opinion that the 
oval form and flattened condition, both of the outer coloured 
material and included colourless ^'nucleus,'' of the frog's 
blood-corpuscle, and the biconcave flattening of th» mamma- 
lian red corpuscle, are due to the consistence of the material 
entering into its composition, to the movements of the blood- 
corpuscles^ and to the action of fluids and gases upon them, 
and that therefore they must not be regarded as structural 
or morphological characters. 
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Of the so-called celUwalL 

Next comes the important question conoeming the exist- 
ence of a cell-wall« Although many observers have stated 
that there was no such structure in the red corpuscle^ others 
have brought forward evidence of its presence^ and the recent 
interesting and important observations of Dr. Roberts seem 
rather to confirm the view generally entertained as to the 
existence of such a structure.'^ 

I should remark that^ under certain circumstances^ there is 
no doubt whatever that the red corpuscle exhibits a dis- 
tinct outline^ and really consists of a membranous cell or 
envelope^ closed at all points, with fluid contents ; but the real 
question to be decided is more than this matter of fact. Is 
tiie cell-wallj in those cases in which it has been observed, a 
real structund peculiarity, or does the appearance result fiom 
the condensation and chemical alteration of the outer part of 
ihe soft, red, viscid material of which the redblood-corpuscle 
is considered to consist, according to other views ? If red blood* 
corpuscles are immersed in various fluids, or even if allowed 
to remain for some time in serum, the outer part of the blood- 
corpusde does assume the appearance of a closed vesicle; and 
by the action of tannin, according to Dr. Roberts, the appear* 
ance as of two membranes, one within the other, results. In 
blood-corpuscles which have been immersed in urine and most 
saline solutions, a very dark outiine is produced, and granular 
matter, suspended, apparently, in a clear, colourless fluid, occu- 
pies the interior of the corpuscle. But these facts, and many 
others which might be adverted to, serve but to show that, 
under certain circumstances, the outer part of the material of 
which the blood-corpusde is composed can be rendered inso- 
luble in water, and thus it is caused to present the appearance 
of a cell-wall. Many observers who maintain that a cell- wall 
is a structure necessary to the very existence of a cell^ admit 
that the appearance of a membrane may also be produced 
artificially. Such an appearance can be readily produced in 
the case of '' ceUs,'' or elementary parts after death, which cer- 
tainly have no such structure investing them during their 
life, and it can be produced in inanimate matter. It has 
been argued that, as bodies resembling these cells obtained 
firom living structures, although altered by various methods of 
examination, can be produced artificially, all cells result from 

* "Oa peculiar appearances exhibited by blood-corpuscles under the in- 
fluence of Solutions of Magenta and Tannin." {^rxoo. Boyal Society/ 
No. 56.) 
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physical and chemical changes alone. But those who argue 
in this way have never been able to produce artificiaUj cells 
which could not be distinguished from those formed in living 
structures ; and the existence of the most important and only 
vitally active part of the cells has been by some altogether 
ignored. Many observers who have admitted its existence 
have regarded it as the least important part of the cell (see 
Huxley's views on the cell). 

It may be possible to produce^ artificiaUy, coloured bi- 
concave^ circular^ or oval discs^ like the red blood-corpuscles ; 
but I am confident that the colourless nucleus of the oval 
corpuscle and the white corpuscles cannot be produced except 
in the body of a living animal, for this colourless material has 
very remarkable proplrties, which do not exist in connection 
with any lifeless matter known. 

I woijdd consider firog's blood-corpuscles as consisting simply 
of (a) a mass of colourless, living, or germinal matter within, 
which is surrounded by {b) the coloured formed material. 
Like other kinds of germinal matter, the " nucleus ^* of the 
oval blood-corpuscle, and of the young mammalian blood-cor- 
puscle, and the ordinary colourless blood-corpuscles in all 
animals, as well as very small ones having the same general 
characters, are coloured red by an alkaline solution o{ carmine. 
On the other hand, the fully formed mammalian red blood-cor- 
puscle and the coloured part of the frog^s corpuscle are not 
coloured by this reagent. That a cell-wall is a necessary 
structure or essential to the being of what we call a red blood- 
corpusde, I think is distinctly disproved by the following 
facts: 

Facts incompatible tvith the existence of a membranous en- 
velope possessing properties and composition distinct from 
the coloured- contents. 

1. I have seen corpuscles change form under the micro- 
scope, as represented in PI. VI, fig. 1 . This was not due to 
pressure, because there were other corpuscles close to these of 
the usual form. It seemed to me that the phenomenon was 
easily explained upon the supposition that the mass was com- 
posed of matter of the consistence of treacle, and it is not 
possible to conceive that portions could be detached in the 
manner represented, if a membranous cell-wall exists. 

By the application of a gentle heat, about 100^, similar 
changes may generally be produced (fig. 3). It seems as if 
the viscid material of which the blood-corpuscle is composed 
became, in the first instance, more fluid ; and then, as the slide 
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became cooler^ the material again became firmer. Under these 
circumstances long and very fine threads are^ as it were^ drawn 
out from the red viscid matter^ and these threads exhibited per- 
petual vibratory movements. I have seen them oscillating 
in many different places at the same time^ like the minute 
vegetable threads developed in the mouth (leptomitus ?) . Not 
only 80^ but many exhibit a distinctly beaded appearance; and 
when these thin filaments are detached^ they certainly very 
closely resemble bacteria. I have produced precisely similar 
filaments in human blood (fig. 2). It is very likely that such 
alteration in the matter of which the red blood-corpuscles 
are composed may occur under certain circumstances in the 
oi^anism itself^ and we must be extremely cautious not to mis^ 
take such partides^ which would^ nodoubt^ soon be dissolved^ 
for bacteria^ which are sometimes developed in blood in the 
living body towards the close of certain fatal maladies. 

The movements above referred to^ it need scarcely be said^ 
are molecular in their nature, and are not dependent upon 
any vital properties. They continue until the fluid becomes 
so concentrated by evaporation that no further movements in 
the particles can occur. 

2. If frog's or other lai^e blood-corpusdes be carefully 
subjected to sudden pressure under very thin glass, as, for 
example, by drawing a needle-point quicUy and firmly across 
the thin glass, many corpuscles in the line of the pressure will 
be subdivided into smaller ones. Each of these small por- 
tions instantly assumes the spherical form. There is no ap- 
pearance of a cell-wall being ruptured, nor do the supposed 
''fluid contents'' mix with or become dissolved in the sur- 
rounding fluid. The spherical masses resulting from the sub- 
division of the red blood-corpuscles resemble in colour, shape, 
refitM^ve power, and in sharpness of outline, the original 
corpuscle (PL YII, fig. 9). These phenomena seem fatal to 
the hypothesis that each corpuscle is composed of a closed 
membrane, with fluid contents. To say that the membrane 
is composed of matter which is itself semifluid, and that, 
even if ruptured at different points, the torn edges reunite, 
involves almost an impossibility; for if a rupture were to 
occur in such a semifluid expansion, the separated portions 
would rather separate further, and the whole would soon col- 
lect together instead of expanding again over portions of its 
contents. 

8. I have many times seen portions of the nucleus of a 
frog's blood-corpuscle pass completely through the coloured 
material, which would seem impossible if this were enclosed 
in a membrane (PL YII, figs. 24, 26). Dr. Roberts has 
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also observed this fact. He says^ " I have on several occasiona 
witnessed^ after adding magenta, the total extrusion of the 
nucleus, both in the firog and in the newt, without the least 
collapse of the corpuscles J' 

4. Sut I will now bring forward another fact, which seems 
to me not only to settle the question of cell-wall most con- 
clusively, but determines the nature of the material of which 
the red blood-corpusde is made up, and bears in a most impor- 
tant manner upon the mode of formation of these bodies. 
If a drop of Ouinea-pig's blood obtained from a living animal 
be placed upon a glass slide, and covered with thin glass, it 
will often be observed that witliin an hour after it has been 
drawn a striking change will occur in the corpuscles. Many 
corpuscles exhibit sharp angles, and in a short time crystalliza- 
tion commences (PL YI, fig. 4). 

In figs. 6 and 6 some blood-corpusdes are represented which 
were seen breaking up into very small rounded portions. After 
a few minutes these small particles were seen to change their 
form and become angular, and gradually very minute, but most 
distinct tetrahedral, crystals were produced. Thus the co-. 
loured material of which a single blood-corpusde was com- 
posed gave rise to several distinct tetrahedral crystab. The 
crystals did not seem to have been precipitated from any fluid 
contents of the corpuscle, nor was there any indication what- 
ever of a cell- wall remaining. The whole of the soft, red, viscid 
matter of which the blood-corpuscle was composed became 
crystalline. In many instances a corpuscle would become 
very angular; sometimes exactly four angular projections 
were formed, and sometimes eight, but in most cases the 
number was irregular. After the formation of several angular 
projections an entire corpusde became gradually converted 
mto a single crystal. I have also seen a double tetrahedron 
result from one blood-corpuscle. In other instances several 
blood-corpusdes ran together to form one large crystal (figs. 4, 
5, 6, 7). 

The appearance above described as occurring in some of the 
corpuscles of Guinea-pig's blood would appear to afibrd some 
explanation of the change which so commonly occurs in red 
blood-corpuscles generaUv, very soon after they have been 
removed from the living Dody. As is well known, many ex- 
hibit a number of very sharp-pointed processes, springing from 
every part of the surface of the corpuscles. It must, however, 
be noticed as a fact, that by no means do all the blood-corpus- 
des exhibit these numerous angular projections, and that in 
some of the smallest they are formed most quickly and are 
inost numerous, I have seen them in the case of small par- 
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tides resulting from the division of red Uood-corpascles 
(PI. YII^ fig. 9). As this change occurs immediately blood 
is drawn^ and in many instances has taken place before suffi- 
cient time has elapsed for the specimen to be placed under 
the microscope^ and seems to affect the youngest corpuscles^ 
it seems to me very probable that it is to be explained by the 
tendency to form processes which germinal matter often 
exhibits when stationary. It will be shown presently that 
many of these small^ and probably younger^ corpuscles con- 
tain germinal matter. A somewhat similar phenomenon is 
obseryed in the case of white blood-corpuscles, and also in 
the lymph-corpuscles. 

In connection with this question of crystallization of the 
blood-corpuscleSj I would remark that when water is added to 
blood-corpuscles they swell, but they do not burst, as is gene- 
rally stated. They become very transparent, and doubtiess a 
certain quantity oi the fully formed colouring matter is dis- 
solved out j but as the water evaporates, the corpuscles again 
assume their ordinary characters, the only change in many 
being that they are paler than before. 

When crystallieation commences in Ouinea-pig's blood after 
treatment with water, individual corpuscles may be seen to 
assume the crystalline form, as in specimens to which water 
has not been added. The material which crystallizes is ca- 
pable of being dissolved in water, but it is not very readily 
soluble. 



On the nature of the oval blood-corpuscle of the frog, and qf 
the changes occurring during its formation. 

The same facts to which I have adverted in several 
papers may be observed in the case of the oval red blood- 
corpuscle of the frog. Within is the mass of germinal mat- 
ter, usually termed the nucleus. This, like all matter corre- 
sponding to it (living or germinal matter), is perfectly colour- 
less, but becomes coloured by the carmine solution. The outer 
part, which is naturally coloured, is not coloured by the car- 
mine solution. This, therefore, is the formed material which 
was once in the state of germinal matter, and was capable of 
producing matter like itself, and of being resolved into coloured 
formed material. But this formed material, being once pro- 
duced, cannot form matter like itself, although it can be 
changed, dissolved, and converted into other substances. It 
is the seat of physical and chemical actions alone. Vital 
changes are restricted to the germinal matter. 

The young blood-corpuscle, like the young elementary part 
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of epithelium, •cartilage^ fibrous tissue, muscle, or nerve^ 
consists almost entirely of germinal matter, and during this 
period of existence it grows and divides into smaller portions, 
and this process of multiplication is determined simply 
by the quantity of pabulum present (PI. VII, figs. 11, 15). 
These colourless masses of germinal matter are the so-calleid 
white blood-corpuscles. Many are, however, much smaller 
than usually described. Much of the pabulum present having 
thus been converted into masses of living matter, the process 
of division and subdivision ceases. Each mass continues to 
grow, but more slowly than before, and its outer part be- 
comes resolved into formed material. This matter con- 
tinues to be formed, and accumulates around the corpuscle 
(figs. 12, 13, 16, 19, 21, 22). 

The relative proportion of germinal matter to formed ma- 
terial, just as in other ceUs or elementary parts, is different 
in corpuscles of different ages, and the refractive power of the 
formed material of different discs varies greatly (see figs. 11 
to 25). The refraction of the corpuscle may so nearly coin- 
cide with that of the serum, that the outline of the corpuscle 
is only visible if great precautions are taken in illumination. 
In the nutrition of the blood-corpuscle, I conceive, pabulum 
passes through the outer coloured portion into the germinal 
matter, where it acquires the same vital powers which the 
germinal matter already existing, possesses. The latter is 
gradually resolved into the coloured material. This coloured 
viscid matter in the physical condition of colloidal substance, 
being slowly combined with more water, is dissolved out 
from the changing mass and gradually converted into excre- 
mentitious substances, such as carbonic acid, urea, &c., and 
substances which take part in the nutrition of the tissues. If, 
however, the red colloidal matter lose water, it passes at 
once into the crystalline condition. This conversion of 
living matter into colloid, and the latter into a crystalline 
substance, is a most interesting fact.* 

When blood becomes stationary, as in a capillary vessel, or 
cxtravasated in a tissue, the red corpuscles soon undergo 
change. Sometimes blood-crystals soon form. In other cases 
the hsemato-crystallin becomes concentrated, and coloured 
granules of no definite form are all that remain of the red 
corpuscles. But under these circumstances the white corpus- 
cles and the nuclei of the nucleated red blood-corpuscles in- 
crease in size. Nutrient pabulum is necessarily absorbed 
more rapidly by the germinal or living matter when stationary, 

♦ Professor Graham divides substances into colloids and ervttalloids. 
Sec • Phil. Trans./ 186 J, page 183. 
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than while the corpuscles were circulating. It therefore grows, 
and divides, and subdivides. In the case of frog's blood ex- 
travasated into the tissues of the living body, I have seen 
appearances which have led me to infer, that spherical granu- 
lar cells have been produced from the germinal matter of the 
red corpuscles. In clots in vessels of mammalia, granular 
cells are often found in considerable number. They result 
from the white corpuscles, and from what may be called 
young red corpuscles. Just as the germinal matter of an or- 
dinary cell may take up the softened, formed material which 
surrounds it, so it is possible that the germinal matter of 
a frog's blood-corpuscle may increase by taking up the 
coloured material — may, in fact, live at its expense. This is 
one way in which the colouring matter of stagnant blood may 
be removed. 

In the fully formed frog's blood-corpuscle the germinal 
matter seems to cease abruptly, rather than gradually to pass 
into the formed material ; but in young cells a gradual tran- 
sition may sometimes be observed. In young corpuscles 
(mammals as well as reptiles) it would seem that the coloured 
matter is deposited amongst the particles of germinal matter, 
which accordswithwhat occursinsome coloured vegetable cells, 
sothat thecolouredformed material maybe removed in theform 
of solution, leavingthecolourless living germinalmatter behind; 
or the coloured material may collect in the form of globules, 
which may remain imbedded amongst the germinal matter, or 
pass through it into the surrounding fluid. Blood-corpuscles of 
this kind are capable of growth, and doubtless also of multipli- 
cation. The crystallization of many entire blood-corpuscles 
is, however, opposed to the view that such is the constitution 
of the mammalian red blood-corpuscle at all ages. And 
although certain phenomena observed to occur in the outer 
coloured portion of the red blood-corpuscle might be advanced 
in favour of the view that this may have living, germinal, or 
protoplasmic matter difi^ed through it, I cannot but think 
that a careful consideration of the facts alluded to in the ear- 
lier part of this paper render such a conclusion untenable. 

Of the nature and mode of formation of the mammalian red 

blood-corpuscle. 

As is well known, in the blood of the embryo, and in 
young animals, corpuscles possessing a so-called granular 
nucleus, surrounded by a smooth external portion, are com- 
mon enough ; but in the blood of the adult are numerous cor- 
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puacles differing very much from the ordinary red corpoacles 
in sise^ colour, and refractive power. They are much smaller 
than the latter ; they exhibit a granular appearance, and are 
colourless. They might be described as small white corpus- 
cles, but many are much smoother than the colourless cor- 
Euscles. It is not easy to see these corpuscles unless the 
lood is examined by powers magnifying upwards of 1000 
diameters. Such corpuscles are exceedingly faint, and can 
only be distinguished if great care be employed. I belieye 
that corpuscles exist which are so very transparent as not tp be 
risible. The small, faintly granular corpuscles are coloured by 
the carmine solution, but the ordinary red blood-corpuscles, 
like the external coloured portion of the fro^s blood-corpu8« 
de, is not coloured. 

These blood-corpuscles are probably young ones, the germi- 
nal matter of which has only just commenced to undergo 
conversion into the red formed material. In some cases I 
have seen a delicately granular, colourless material protruding 
fit>m a small coloured corpuscle. From the appearance, there 
can be little doubt that the liring matter had separated from 
the coloured formed matter (PI. VII, fig. 10). This colour- 
less material I regard as the germinal matter of a young cor- 
puscle, and think it probable that some of the appearances 
which have been delineated by Dr. Roberts result from the 
action of the solutions employed upon a small quantity of 
this granular germinal matter. 

The red corpuscles vary in size much more than is usually 
supposed, and they differ very much in transparency and 
refiractive power, some being only just visible, in consequence 
of the extreme transparency of the material of which they 
are composed. Some are actually invisible ; but when sur- 
rounded by i:ed corpuscles, their presence is proved by the 
grouping of the red corpuscles around what appears as a cir- 
cular clear space (PI. VI, fig. 8). After such corpuscles have 
remained still for some time, sUght fissures may be seen con- 
verging in straight lines towards the corpuscle. I believe 
these to be channels made by the flowing of nutrient pabulum 
towards the corpuscle. This fact proves that the young and 
colourless, or nearly colourless, corpuscles absorb nutoient 
material after removal from the body, which is not taken up 
by the red corpuscles, between which it flowsj so that I am 
led to the conclusion that the red corpuscle exists first 
as a very small spherical mass of transparent, colourless, 
germinal matter, which continues to grow for a time, and 
gradually undergoes conversion into the red colouring matter, 
which corresponds to the formed material of cells generally. 
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This formed material at length imdergoes dismtegration^ and 
is resolved into other chemical substances. So long as it 
circulates in the current^ it retains its semifluid character; but 
if it becomes stationary and slightly concentrated^ it tends to 
assume the crystalline form^ and in some cases this change 
occurs within a very short time after the blood has ceased to 
move. 

If these conclusions be justified by the facts^ the red 
material is not livings but results from changes occurring in 
colourless living matter^ just as cuticle, or tendon, or cartilage 
or the formed material of the liver-cell, results from changes 
occurring in the germinal matter of each of these cells. 
The colourless corpuscles, and those small corpuscles which 
are gradually undergoing conversion into red blood-corpsdes, 
are living, but the old red blood-corpusdes consist of inani- 
mate matter* They are no more living than cuticle or the 
hard, homy substance of nail or hair is living. The red 
colouring matter is composed of formed material, which cannot 
produce matter like itself, and which does not possess vital 
powers. In another communication I propose to discuss the 
nature of the vertebrate colourless corpuscle, which consists 
almost entirely of matter in an active, living state. Matter of 
this kind is present in every living, growing tissue, in every 
single living cell, and, indeed, in everything that has life. 
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On an Improved MouNTiNo Table. 
By Mr. D. E. GfoDDABD. 

(Head Jan. ISth, 1864.) 

This table is intended to assist amatenrs in drying and 
hardening preparatio ns mounted in Canada balsam^ so that 
no time is lost before the specimens are ready for the cabinet 

This operation has presented no small difficulty to many. 
Baking the slides in the oven and heating them on tables of 
flat metal have not been attended with complete and imme- 
diate success. 

My esteemed friend, Mr. W. L. FreestonCj kindly showed 
me how this firuitful source of perplexity and delay could be 





overcome. He uses a piece of sheet zinc, from 8 to 10 
inches long and 3 wide ; the ends are bent at right angles, 
so as to staud on the shade-holder of an ordinary parafin 
lamp. The top of the table is sunk or grooved in the centre, 
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BO that the glass slide is supported by two ridges of thin 
metal. 

The constraction of the tables before us is the same. The 
smaller is intended to be used with an ordinary lamp^ and 
made of thin brass (fig. 1). The largest is to be heated 
by a spirit lamp^ and consequently much more substantial. 

It consists of a plate of brass 12 inches by 3 and 1-^th of 
an inch thick ; upon this two pieces of metal of the same 
thickness^ and 12 inches by 1^ are rivetted^ leaying a clear 
space 1 inch wide in the centre of the plate ; the whole being 
supported on tubular legs 7 or 8 inches high (fig. 2.) By 
means of the flat surface in the centre of the table^ a great 
amount of heat is obtained by radiation ; the thickness of 
the side pieoei allows a current of air to pups between the 
slide and the hot zo^tal, so that diroet heat is avoided^ and 
the object to be mounted does not come in contact with the 
hot surface. The use of metal one inch wide has this advant- 
age — two inches of the glass are strongly heated^ and though 
that material is a bad conductor^ sufficient is conyeyed to the 
centre of the slide for the purpose required. 

By changing the position of the lamp^ or by regulating 
the flamci the operator can obtain e%wci&y the degree of heat 
he requires. 

By the assistance of this apparatus I have prepared the 
accompanying slides^ the whole process of mounting, harden- 
ing, cleaning, and finishing being completed in one evening ; 
the most delicate algse, such as Delleseria alata^ Plocanu 
cum cocdneum^ Plilota plumosa, Ceramium rubeum, and even 
the Cladophora, retaining their colour, though mounted in 
Canada balsaam. 



47 



On the Germinal Matter of the Blood^ with Remarks upon 
the Formation of Fibrin. By Lionel S. Beale, M.B., 
F.R.S., Fellov of the Royal College of Physicians ; Pro- 
fessor of Physiology and of General and Morbid Anatomy 
in Eing^s College^ London; Physician to the Hos- 
pital; &c. &c. 

(Read Deo. 9th, 1863.) 

PLATE IX. 

^'lAving^^ or germinal matter i& always soft or semifluid^ 
and when placed in a medium in which it is free to move^ or 
alter its shape^ a mass will always assume the spherical form. 
If surrounded by viscid matter^ as in mucus, the form of each 
mass of germinal matter may be temporarily changed by 
pressing or stretching the mucus in different directions; and 
if in the process of growth the viscid medium is continually 
stretched or extended in one particular direction^ the masses 
of germinal matter will exhibit an oval shape as long as the 
extending force is exerted. 

In my last paper I showed that the peculiar oval form of 
the germinal matter of the frog's red blood-corpuscle was 
not due to structural or morphological changes, for when 
such corpuscles were placed in a medium of about their own 
density, it was observed that both the germinal matter and 
the surrounding formed material soon became spherical, un- 
less the latter was too firm or condensed for change in form 
to occur; but even in this case it has been observed that the 
mass of germinal matter often becomes more spherical than 
it was when the corpuscle was first removed from the body. 
And not unfrequently the living matter undergoes division 
into several portions, each of which assumes tne spherical 
form. The material in the inner part of the corpuscle being 
probably semi-fluid, permits this change even in old blood- 
corpuscles, the red material of which is so firm that it retains 
the oval form. 

White blood-corpuscles, chyle-corpuscles, lymph-corpus- 
cles, and the bodies corresponding to these in different 
animals, the so-called finely granular cells found in the 
spleen, thyroid, and other localities, the so-called " granular 
cells," '^ free nuclei,'* " nuclear particles,'' fee, found in fluid, 
or nearly fluid, media in a vast number of morbid products, are 
all spherical. The bodies resulting from the division of an 
embryonic granular mass are, in t^ cases, at first spherical. 
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When germinal matter is set free from cells of any form into 
a fluid medium^ it becomes spherical. If a mass of germinal 
matter be divided into any number of particles^ each one 
assumes the spherical form, and the most minute mass of 
living or germinal matter which can be seen by the highest 
power we can yet obtaia, is spherical. 

It may therefore be laid down^ that a mass of germmal 
matter always takes the spherical form^ unless]this is prevented 
by the action of forces external to it. It may of itself assume^ 
or it may be made to assume temporarily various shapes, but 
it will always of itse\f return to a spherical form. 

White blood-corpuscles, and those numerous small, colour- 
less corpuscles which I have referred to in a former paper, 
consist principally of living or germinal matter, and there- 
fore always exhibit the spherical form. See PL IX. fig. 1, b, 
and the small spherical bodies in different parts of the drawing. 



Of very minute particles of germinal matter in the blood. 

In the blood of man and the higher animals a great num- 
ber of minute particles, of the same general appearance and 
refractive power as the matter of which the white blood-cor- 
puscles are composed, may be demonstrated. Some of these 
particles, probably, under certain conditions, grow into ordi- 
nary white blood-corpuscles ; while others, after increasing to 
a certain size, become red blood-corpuscles. 

The white corpuscles vary in size to a much greater extent 
than is stated in books ; it is easy to find corpuscles as much 
as the ttVo tt ^ ^^ ii^ch in diameter, and others less than 
^^^ TuVoth of an inch. 

It has been shown that red corpuscles vary much in 
size; and as the smallest are only just visible from their 
extreme transparency, it seems not unreasonable to infer 
that some corpuscles may exist, which are so minute and so 
transparent as to be invisible to us. 



Of the multiplication of the masses of germinal matter. 

Now, I have elsewhere discussed the mode in which ger- 
minal matter absorbs inanimate nutrient matter, converts it, 
or some of its constituents, into matter like itself, and gives 
origin to a number of smaller masses. From these living 
masses of germinal matter, as in other cases^ protrusions or 
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outgrowths occur. At different parts of the circumference a 
portion of the mass moves away from the rest. At first it 
remains connected by a pedicle^ and may be drawn back 
again; but oftentimes separation proceeds^ the pedicle 
becomes drawn out finer and finer; at last^ this thin thread 
which connects the two portions gives way at some pointy 
luid two masses result. Thus, from one^ two separate bodies, 
which becomes spherical, are formed. These do not fuse 
together again, but, if nutrient material is present, each grows, 
and the process above described is repeated. One mass may 
divide into two onlj, or it may give on^n to a great numlx^ 
of separate masses at different parts of its circumference. 



Of the '^ living, ^^ moving, bane substance. 

The moving power above referred to evidently resides in the 
so-called " basis suhstance " of the corpuscle, and the move- 
ments originating in this transparent semifluid|matter are com- 
municated to any insoluble particles whieh may be embedded 
in it (figs. 3, 4). But this '' basis substance '* is not a simple 
fluid, it consists of very minute, colourless particles^ free to 
move upon each other ; and I believe that motor power resides 
in these particles, and that this inherent power of movement 
is one of the peculiar and constant attributes of living matter. 
In the cells of Yalisneria the current which passes round the 
circumference of the cell appears to consist of colourless 
fluid, but if examined by the -^^th the apparently clear fluid 
is seen to be made up of a vast multitude of minute, colour- 
less particles. In other vegetable cells, especially in Trades- 
cantia, the same phenomena may be observed. The trans- 
parent matter of the mucus-corpuscle and young epithelial 
cells, which looks like clear fluid, really possesses a similar 
constitution, and consists of very minute, transparent, sphe- 
rical particles of living matter, which possess innerent power 
of movement. 

I ought to state that, in all these movements, the so- 
called nudeus plays no active part. The protrusions affect 
the germinal matter outside the nucleus, and in the detached 
masses of germinal matter new nuclei may arise. The so- 
called nuclei are new centres, appearing, arising, or origi- 
nating in pre-existing living matter. Certain conditions 
might destroy the vitidity of the outer part of the germinal 
matter, while the new centres or nuclei remained intact. At 
any fiiture time, this portion of the germinal matter yet re- 
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maining aliye^ being placed under favorable conditianfij 
would grow^ and soon a mass of germinal matter like the 
original one would result^ and in this^ new '' nudei'' would 
appear. 



Absorption of inanimate formed material by living germinal 

matter. 

The germinal matter of the frog's blood-corpuscle may 
grow if the corpuscle be still ; and as the outer formed mate- 
rial bccofnes softened^ this may be taken up^ just as the 
formed material of a cell of epithelium^ or that of cartilage 
or bone^ may be removed, and (at least in great part) be con- 
verted into Uving matter, by the germinal matter in these tis- 
sues, in the process called " inflammation/^ Thejliving matter 
in all these cases being much more fireely supplied with 
nutrient matter than in the normal state, grows faster, and 
at the expense of the very material it has already formed. 
The white blood-corpuscles of the frog grow and increase 
under the same circumstances. The white blood-corpuscles 
of man exhibit similar phenomena. That they absorb nu- 
trient matter when stationary seems to be proved by the 
channels which converge towards each mass of living matter, 
as may be seen in a very thin coagulum covered with thin 
glass, two or three hours after coagulation. 

Increase of white corpuscles in vessels in inflammation and 

in clots. 

The absorption of nutrient material by the corpusdea, 
their growth, and subdivision, are, of course, favoured by the 
slower movement of the fluid in which they are immersed. 
As would be supposed, the multiplication of these bodies 
takes place to the greatest extent where the circulation is 
slowest. In the spleen the conditions are specially favorable 
for the growth and multiplication of white blood- corpusdes. 
The process also occurs, but to a less extent, in the large 
capillaries of the liver. If in any capillaries of the body the 
circulation is retarded from any cause, an increase in the 
white blood-corpuscles invariably takes place. In congestion 
and inflammation of the vessels of the frog's foot, the number 
of white blood-corpuscles soon becomes so great as to impede 
and ultimately to stop the circulation through the vesseL 
Although the great majority are merely corpusdes that have 
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• 
been retarded in their passage^ there can be little doubt that 
the corpuscles actually multiply in number in the clot that 
is formed. In clots^ the number of these corpuscles is very 
great^ and in some cases the great bulk of the clot seems to 
consist of them. In carmine preparations this point is 
demonstrated most conclusively. (See fig. 6.) 



Of the origin qf the white blood^corpuecks. 

In the next place^ I would venture to offer further remarks 
upon the origin of the white blood-corpuscleSj for these are 
not alone produced by division of corpuscles already existing, 
and from chyle- or lymph.copuscles. 

Origin, from germinal matter of etellate cells and vessels. 
-^In the development of blood-vessels the general opinion is^ 
that cells become stellate^ and that the processes formed by 
Contiguous cells meet together^ and thus^ it is Conceived^ the 
cavities of the adjacent cells become connected together by 
tubes. I have contested this inference^ and have endeavoured 
to show that^ so far from any coalescence between cells oc« 
curringj the commimicating tubes^ in all cases^ result from 
the separation or moving away from each other of cells'' 
which were originally continuous. Supposing a mass of ger- 
minal matter^ with a slightly hardened layer of formed mate^^ 
rial or cell-wall on the surface^ to exhibit a tendency to 
division ) — as the two portions separate farther and farther 
from each otheri while at the same time they still continue 
to grow^ a narrow communicating tube is formed. The walls 
of this tube clearly correspond to the so-called '' cell-wall/' 
while its cavity contains germinal matter^ just as I have 
shown that the prolongations of young connective-tissue-Cor- 
puscles contain germinal matter^ which extends from the 
central mass (nucleus). Now^ in the formation of capillary 
vessels^ a portion of this germinal matter^ which is derived 
from the germinal matter of the original cell^ in all proba- 
bility gives rise to white blood-corpuscles. 

Development of capillaries and white blood-corpuscles in the 
^^ periosteum " of a tooth. — In the periosteum of the fang of 
the toothy in an inflamed state^ the changes occurring during 
the development of capillaries may be studied in the adult ; 
the firmness of the tissue renders it possible to cut exceed*- 
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ingly thin sections^ which may be examined with the highest 
powers^ and investigated with precision. 

In fig. 5, at bj c, cells, which would be called by some 
" enlai^ed connective-tissue-corpuscles/^ are represented. 
The germinal matter has already divided into several spheri- 
cal masses (small white blood-corpuscles). The cell is con- 
nected with neighbouring cells by channek as yet too narrow 
to permit the corpuscles to pass. The large figure represents 
a portion of a tube in a more advanced condition ; this was 
seen to be actually continuous with a true vessel at a, so 
that no doubt could exist as to its real nature. This tube 
was also packed with similar masses of living or germinal 
matter which might fairly be termed white blood-corpuscles, 
and in some places a few red corpuscles could be seen which 
had doubtless passed in from the general circulation. 

Origin from the ^' nuclei'^ of fully formed capillaries. — As 
the formation of the young capillary vessels proceeds, the 
free particles of matter continue to multiply in number, 
and it is probable that the serous fluid in which the corpuscles 
are suspended, is formed by them. In that part of the tube 
which corresponds to the body of the original cell germinal 
matter still remains. This may take part in the formation 
of new vessels. It is usually called the '^nucleus'' of the 
capillary, and is said to represent the '^nucleus'' of the 
original cell. In it, smaller nuclei often appear. 

These masses of germinal matter connected with the 
capillary walls vary much in size under difierent circum- 
stances. In some cases the masses of germinal matter seem 
to be embedded in the substance of the capillary wall, but 
oftentimes they project quite into the capillary tube in such 
a manner as to interfere with the free [passage of its contents 
(figs. 8 and 12). The blood-corpuscles, one after the other, 
impinge upon and gradually pass by this imperfect obstruction. 
I think it probable that small particles of this so-called 
*' nucleus '' may be detached from time to time, and these, 
passing into the current of the circulation, would become 
small corpuscles of the nature of white blood-corpuscles. In 
fig 9^ one of these nuclei, from which protrusions are taking 
place, is represented. 

I conclude, therefore, that white blood-corpuscles may be 
derived not only from the germinal matter of the cell which 
takes part at an early period of development in the formation 
of capillaries, and that which is concerned in the formation of 
capillaries in the adult tissues and in morbid growths, but 
also from that mass of germinal matter (nucleus) which exists 
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in connection with the capillary walls generally. An increase 
of white blood-corpuscles will take place in all conditions in 
which the access of pabulum to these masses of germinal or 
living matter is favoured. 



New views with regard to exudations. 

As already stated^ I have been led to the conclusion that 
very small particles of living or germinal matter detached 
from a white corpuscle^ or from the " nucleus " of a capil- 
lary or small vessel, may give rise to the formation of a 
new one. I now propose to pursue this part of the inquiry 
somewhat further, for it involves pathological questions of 
the utmost interest and importance with reference to the 
^' exudation theory/' and the production of what has been 
called '' heterologous new formations.^' Some pathologists 
believe that a dear transparent j^lasma may give rise to the 
formation of living cells; and it has been confidently and 
most positively urged that particles may be precipitated from 
such a formative fluid, become aggregated together, and 
thus it is asserted, a body may be formed which afterwards 
becomes living (Bennett). On the other hand it has been 
most dogmatically laid down that every cell comes from a 
pre-existing cell — ^'Omnis cellula e cellula'' (Virchow). There 
are living bodies which do not fall within the definition given 
of a '^ cell,'' which nevertheless grow and multiply, and it is 
undoubtedly true that bodies which are regarded as cells do 
appear in fluids which appear perfectly dear and transparent. 

I am therefore prevented bv facts and observations from 
adopting the views entertained by those who accept the ^'eaudU' 
turn theory/^ while I am equally unable to accept the '^ cell 
theory,'^ either in its new or in its orignal form. Those who 
advocate the first have assumed that a fluid which appears to 
be clear cannot have particles of matter suspended in it which 
are so small or so transparent as to have escaped observation ; 
while those who support " cellular pathology " have ignored 
the fact that in some cases bodies which they would admit to 
be cells do appear under circumstances which render it un- 
reasonable, if not impossible, for any unprejudiced observer 
to attribute their origin to pre-existing cells. 

For example, in pneumonia the material which is poured 
into the air cells of the lung is seen to consist almost entirely 
of vei^ small granular ^' corpusdes " or " cells " which consist 
of livmg matter, and which grow and multiply very rapidly. 
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If aw, the evidenoe in favour of the view that these are 
entirely derived from the normal oeUa connected with the 
ptdmonarj tissue^ is^ to say the leastj very unsatisfaetorj^ 
while many facts seem in favour of the condusion that they 
are developed in the exuded plasma. 

In certain conditions of the kidney a quantity of dear and 
perfectly transparent coagulable material is poured out into 
the uriniferous tubes and coagulates there ; now I have seen, 
in the very centre of this coagulum^ small granular '' cells '* in 
process of incifease. Fi^m what " cell proliferation " (xnild 
these bodies result? (Bee 'Archives of Medicine/ vol. ii^ 
page 286) ; also ' Urine^ Urinary Deposits^ and Calculi/ 2nd 
ed., p. 68.1 

Again^ in many cases are found delicately granular cells 
and corpuscles external to the vessels^ and amongst the so* 
^alled connective«tis8ue-corpusCles and their prolongations. 
The connective-tissue-oorpuscles are not enlarged^ nor do they 
exhibit any irregularities^ so that it seems to me unreasonable 
to assume that the granular corpuscles were formed in the 
ctmnective-tissue''Corpuscles and then set firee^ as some Would 
assert. 

I h&ve thus been led to entertain views different tb those 
already adv&nced^ and I think the inferences I have deduced 
will serve to explain satisfactorily facta which are opposed to 
the cell doctrine^ but which certainly Cannot be explained by 
the exudation theory. 

When the capillary Vessels are distended as in that Extreme 
congestion which soon passes into inflammation^ a fluid which 
possesses coagulable propertiestransudes through the stretched 
capillary walk. It is probable that in such cftses minute and 
nan^ow fissures result, which, however, are too narrow to 
allow an ordinary white or red blood-Corpuscle to escape, 
but nevertheless wide enough to permit many of the 
minute particles of living of germinal matter (the existence 
of which in the blood has been already referred to), to pass 
through, ^e small protrusions upotL the surface of the 
white blood-corpuscles might grow through the capillary 
Walls, become detached, and pass into the tissue external to 
the vessels. Such minute particles of living matter external 
to the vessels being surrounded with nutrient pabulum, and 
stationary, would grow and multiply rapidly, while a similar 
change would of course go on in the now stagnant fluid in 
the interior of the uapiUary. The result would be exactly 
that which is actually observed, viz., the presence of a vast 
number of cells like white blood*corpuscles in the interior of 
the capillary vessel and immediately around its exteinal sur- 



Db. BealEj an the (Serminal Matter of the Shod* 65 

face^ and sometimea these extend for some distance in the 
substance of the surrounding tissue ; atid they increase in 
number. 

I venture^ then, to conclude that many of the tleaf fluids 
which hay& been Considered as '^ exudatuma ^^ from the blood, 
really contain a multitude of extremely miliute particles of 
living matter, which are intimately relftted to the nt^hite blood- 
corpuscles, and that these grow and become one source of 
the small granultdr cells or corpuscles which are so familiar td 
til who have studied morbid changes in the tisstles as they 
occur in man and the higher animals. 

Some of these active living particles may be so small as to 
be invisible by a power magnifving 5000 diametei^. I have 
seen such particles leds than the tottit^^ ^^ ^^ ^^^ ^^ ^i&- 
meter, and have no reason whatever for assuming that these 
are really the smallest that exist. 

Let me, however, remark here that such minute granular 
" cells'' or corpuscles are not dlone produced in the manner 
described, but they may result, of course, from the mtdtipli- 
cation of any form of germinal matter as well as that of which 
white blood-corpuscles are composed. 



7%^ living or germinal matter may retain its vitality so that 
particles may be formed in one organism and be carried 
to another where they may grow, 

I have already shown that it is not the so-called " cell '' as 
a whole which is concerned in vital phenomena, but only the 
germinal or living matter of the celL This alone absorbs and 
changes nutrient material. This alone din be said to live* 
In many cases the most minute portion of this living or 
germinal matter m&y retain its vitality even when detached 
and removed from the body, and germinate if placed under 
favorable conditions. Living germinal matter, even in man 
and the higher animals, may retain its vitality so that it may 
be transferred from one body to another, and when particles 
are detadied from a low form of germinal matter which grows 
very actively, they may even be kept for some time away from 
the body and yet retain their vitality. Perhaps the best 
example of this is met with in the propagation of purulent 
ophthalmia. In this and some other conditions there is reason 
to believe that a very minute portion of the living matter of 
a pus-corpusde may be tranisferred from one oirganism to 
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another^ and give rise to chftnges resembling those which haye 
already occurred in the individual first affected. 

It seems to me very probable that living matter allied tothese 
so-called colourless corpuscles^ including the small masses 
of germinal matter before described, are the agents which 
are directly concerned in the introduction and. distribution of 
various so-called animal poisons. In this way a reasonable 
explanation may be offered of the marvellous results following 
the communication of small-pox as well as of the protective 
influence of vaccination. Germinal matter from vaccine 
lymph is represented in fig. 10. 

Nor are there any facts which are incompatible with the 
view that in such diseases there is an actual transference of 
living particles from the diseased organism to that which is 
to be affected in a similar way. We know not how very mi- 
nute such active living particles may be ; but we dp know 
that living vegetable organisms exist which are only just 
visible by a power of 5000 linear; and we are justified in 
inferring that active living independent particles exist which 
are too minute to be seen. Pus-corpuscles and ordinary 
lymph-corpuscles are too larse to be carried through the air, 
but minute particles may be detached from any of these bodies 
not larger than the germs of fnngi which we know exist in 
the atmosphere, and are thus transferred from one place to 
another. No doubt the great majority of such minute par- 
ticles of living matter, in a peculiarly active state of vitality, 
would die long before they reached a new locality favorable 
to their propagation, but a few might escape and» meeting 
with a favorable surface, would germinate. 

Warmth, moist air, little change in the atmosphere, are 
conditions under which the life of such minute particles of 
living matter would probably be preserved, and what are the 
conditions favorable to the propagation and spread of many 
of those contagious diseases which have long been attributed 
to the transference of matter which acts like '^ ferments V 

It seems to me probable that many such contagious diseases 
are due not to the propagation and transference of vegetable 
organisms, but to small particles of living animal matter which 
have descended from the germinal matter of one oi^nism and 
have been transferred to another. There is even a condition of 
germinal matter derived from the body of an animal in which 
it may be transported without destruction, and may grow upon 
the organism of man. If these notions be true, it must be 
possible that some of these particles may become nearly dry 
without their vitality being destroyed. We know that many 
of the lower and simpler organisms may undergo this change 
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without destniction, and it is reasonable to infer that a low 
form of living matter from man and the higher animals might 
also be nearly dried without being killed. 

More minute examination^ by the aid of higher powers^ 
render such inferences at least plausible^ and upon the whole 
these considerations serve but to support the general conclu- 
sion I have already arrived at, viz., that in every case "particles 
of living matter are derived from pre-existing living matter/' 

Certain fi>rms of living matter placed under particular con- 
ditions may exhibit special peculiarities in growth^ or as regards 
the composition ana properties of the substances resisting 
from changes occurring in them^ and these peculiarities may 
be retained by a very minute particle^ which being removed 
frop the seat of its formation and transferred to a new 
organism in which no such phenomena have ever occurred 
previously^ wiU grow and exhibit the same peculiarities as the 
mass from which it was derived. Liiring particles may have 
acquired new endowments depending upon the new conditions 
under which they have been placed^ and these new powers 
thus acquired are in many cases transmitted to particles which 
have descended from the first. 



On the formation of fibrin. 

When discussing the anatomy of the red blood-corpusclej 
I endeavoured to show that the coloured matter bore to the 
colourless living or germinal matter^ the same relation as 
formed material in other cases bears to germinal matter. It 
is formed from it^ or rather it results from changes occurring 
in it. If the living or germinal matter die imder certain 
conditions, the red colouring matter is one of the substances 
resulting from its death. Now^ numerous facts render it 
almost certain that these and other masses of germinal matter 
give rise to different substances according to the conditions 
under which the particles cease to exhibit vital phenomena. 
So that^ with the view of offering some explanation of phe- 
nomena familiar to us^ I would venture to suggest that^ if 
the particles of living matter of small colourless corpuscles 
died very slowly under the conditions present in the healthy 
circulation, red hsemato-crystallin would result, while if more 
rapid death occurred, an insoluble substance which for some 
time after its formation continued to become firmer — in fact, 
fibrin, would be produced, and if the death of the living par- 
ticles of which each mass of germinal matter is made up. 
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oocunred quite suddenly^ and as it were^ en mas9e, the Uying 
matt^ would become resolved into soluble substances which 
possess neither the properties of the red colouring matter of 
the blood nor those of the fibrin. 

I think, then, that the production of the material we know 
as fibrin is due to that gradual death of minute particles of 
the living matter of the white, and small colourless, corpuscles 
which takes place under ordinary circumstances when blood 
escapes from the vessels of the living body. The blood does 
not die the very instant it leaves the vessels, and, as is well 
known, it may be caused to retain its vitality much longar 
under some conditions than others. It is even probable that 
these particles of living matter may absorb nutrient matter 
and increase for some time after the blood has left the vessel, 
so that it is possible not only that some of the fibrin, but that 
the living matter from which it resulted, may have been 
produced after the blood was removed firom the organism. A 
white blood*oorpusde will live and move fi>r hours after the 
blood has been drawn from the body. 

On the other hand, in certain cases in which it is said that 
the fibrin does ^'not coafftdate/^ it may be that all the parti- 
cles of living matter are instantly destroyed and soon after- 
wards break down into subBtances which do not possess the 
property of coagulation. 

Fibrin having been produced, may at once pass into the 
solid state, or it may be difiused through the blood in a state 
of extreme tenuity. This state may be maintained for a 
considerable period of time bv the chemical and physical 
action ot certain substances present. The density of the 
fluid through which it is diffiised, probably exerts a very 
powerful influence upon its further condensation. A slight 
alteration of circumstances may cause fibrin once formed to 
contract, and the difiused transparent material gradually to 
become coherent, so as to form threads or masses (fibrin) 
which refipact the light more highly than serum or '^liquor 
sanguinis f' or a web of fibres makes its appearance in the 
fluid, from which it seems to be precipitated. These fibres, 
so delicate at first as to be quite invisible, gradually become 
thicker as the process of contraction proceeds, until a firm 
dot results. For some time afterwards the contraction goes 
on, so that much fiuid is expressed from the meshes of the 
dot, and the fibrin is found to be very elastic. 

It is as if the partides of matter of which the fibrin is com- 
posed had been prevented from exerting their ordinary 
attraction by the conditions which existed, but a slight 
c}Aange having allowed the ordinary attraction to come into 
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forccj the process would continue until a finn '^dof re- 
sulted. 

The formation of fibrin, therefore, it seems to me, is to be 
regarded as the result qf a vital process, I consider fibrin 
B» " formed material,'^ and hold that living germinal matter 
becomes fibrin. 

Fibrin is produced bv the white blood-corpusdes, chyle, 
and lymph-corpuscles, by corpuscles of the same essential 
nature in the intercellular fluid, by some the corpuscles in the 
so-called exudations; germinal matter generally, in dying 
under certain circumstances, giveo rise to the production of 
an elastic fibrinous materiid which is closely allied to the 
fibrin of the blood. Even in vegetable cells there is a sub- 
stance closely allied to fibrin, and " spontaneous coagulation ** 
is a phenomenon that usually follows the death of living or 
germinal matter. 

Now, I have already shown that the living germinal matter| 
so long as it possesses the power of mpving and forming out* 
growths and protrusions, is very transparent and refiracts 
very slightly, but when this dies, a firm, more or less elastic 
material results which resists the action of acetic acid, and 
r^racts light in a much greater degree^ results These charac- 
ters havC; it seems to me, led observers to infer too hastily that 
the matter which extends from the masses of living or ger- 
minal matter, as for example in white fibrous tissue, should 
be called elastic tissue. There is a material resulting frx>m 
the death of particles of germinal matter under certain 
circumstances, which refracts the light highly, which resbts 
the action of acetic acid, potash, and soda, — ^but it by no 
means follows that this in all cases is '' dastic tissue/' 

Cause of the granular appearance qf the white blood^corpuscle. 

In the white blood-oorpusdes the '' granular appearance '' ia 
caused by the presence of a number of spherieal or oval 
particles which refract in a greater degree than the trans* 
parent material of which the greater part of the corpuscle is 
composed. These particles are more numerous in old white 
blood-corpusdes than in others ; and in the youngest they do 
not exist at all. They increase in number afer death. I 
believe that the matter of which these granules are composed 
is already dead, is, in fiact, fibrin. (See PI. IX, figs. 8 and 4.) 

If the fibrinous mass from Ouinea-pig^s blood, which coagu- 
lates very rapidly, be examined under a very high power, it 
presents a similar appearance, there being no distinct 
'' threads'' visible. (See fig. 7.) 
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The formation of a thread of fibrin, 

I have seen a thread of fibrin in process of formation. 
Sometimes when a drop of blood is placed upon a glass slide 
and covered with thin glass^ it will happen that in consequence 
of the unequal pressure of the glass^ rapid currents will occur 
in different parts of the thin layer. Red corpuscles will be 
seen rushing along in streams with great velocity^ and here 
and there diverging in consequence of some impediment; 
oftentimes a stream is split into two in consequence of being 
urged against a small body which adheres most forcibly to the 
glass. Now^ the bodies which thus adhere to the glass 
are white blood-corpuscks. The red corpuscles are still 
carried along in the stream of fluid. A white blood-corpuscle 
thus adherent is often in part forced onwards^ and thus a thin 
thread is formed, as shown in fig. 11. This thin thread I 
believe to be fibrin. When blood is poured into a glass or 
other vessel; the corpuscles which adhere to the sides, and 
which take active part in the formation of the coagulum, are 
the white corpuscles. The red are entangled in the coagulum 
formed by the white corpuscles, but thev are passive, and 
such a dot or coagulum may, as is well known, be formed 
altogether tvithout the red corpuscles. 



In an *' inflamed vessel " the bodies^which cleave to the sides 
aie the white corpuscles, and it is easv to conceive how in 
this proceBs a considerable mass of fibrinous matter might 
be formed, as upon the surface of a valve of the heart in 
cases where there was any little roughening, or where other 
changes had ensued in the membrane so as to favour the 
adhesion of white blood-corpuscles. In all these deposits 
occurring in the interior of the vascular system the white 
corpuscles are the agents most directly concerned. It is 
probable that upon the outer part of each white corpuscle is a 
thin layer of adhesive viscid matter, which may be con- 
sidered imperfectly formed fibrin. This adheres to any in- 
equalities of surface with which the corpuscle comes into 
contact. Being stationary, it contracts and gradually be- 
comes firmer and more condensed and at last assumes the 
characters of ordinary fibrin. The same changes continue 
to go on upon the surface of the corpuscle, and thus the 
fibrin accumulates. More corpuscles become entangled, until 
a mass of fibrin results, in the substance of which masses of 
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living germinal matter still remain. These masses of living 
germinal matter may divide and subdivide ; they may move 
amongst the fibrinous mass in which they are embedded; 
and they may prodtce ^' fibrous tissue/' or give rise to granu* 
lary rapidly-multiplying corpuscles^ like pus-corpuscles, which 
grow at the expense of the fibrin and substances in the sur- 
i-ounding fluid. But I will not pursue further the changes 
which take place in a coagulum after its formation in the 
living body. 

According to my view the fibrin is the formed material 
produced which results when the living or germinal matter of 
the white corpuscles dies under certain circumstances. In the 
course of these observations it will be remarked that I have 
scarcely referred to the observations of others. So much has 
been written upon this subject that to have given even a 
brief account of the views of modem writers would have 
required more space than has been devoted to this paper. I 
have, therefore, only attempted to give my own views upou 
this most difficult subject, and as they diflfer in all important 

Earticulars from the conclusions arrived at by others, I 
ave not considered it necessary to refer to the literature of 
the subject. 

Prof. Lutein's Researches. 

But it would not be right to pass without notice the recent 
important observations of Prof. Lister " On the Coagulation of 
the Blood,'' " The Croonian Lecture," June 11, 1868, *' Pro- 
ceedings of the Royal Society, vol. xii. No. 56. Although 
Prof. Lister's experiments are mainly directed to disprove 
the ammonia theory of Dr. Richardson, a new theory is 
advanced which involves the remarkable hypothesis, that 
^^ ordinary solids" and vessels in a state of inflammation 
(when " temporarily deprived of all vital power") exert an 
active or attractive influence upon the fibrin, while healthy 
vessels and " living tissues" are perfectly " passive." It is 
impossible to admire too much the very careful and beautiful 
experimental observations of Prof. Lister, and it is certain 
they add much to our knowledge of the intricate subject 
of the coagulation ; but I confess myself unable to agree with 
the conclusions he has deduced from them. It seems to 
me that in many instances an explanation different to that 
arrived at by him might be offered. Nor do I think that 
he has fully borne in mind the different effects of a rouph 
and smooth surface upon the process of coagulation. The 
surface of the smoothest of Prof. Lister's ordinary solids 
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presents inequalities and irregularitieB which do not exist in 
the living vessels. 

I cannot accept^ as an explanation of a process^ any 
" subtle mysterious agency'^ of inanimate ordinary solids ; 
nor do I admit that^ in inflammation tissues, have lost 
their " vital properties/^ On the other hand, growth and those 
phenomena which may be fairly termed ^' vital/' occur with 
increased activity in tissues m a state of inflammation. 
Prof. Lister says that a tissue acts so-and-so when deprived 
of its ''vital properties/' and defines these ''vital pro- 
perties'' as "properties peculiar to the tissues, as components 
of the healthy living body." Prof. Lister has not distinguished 
between physical and vital properties. The explanation offered 
involves the acceptance of forces, actions, and properties on 
the part of tissues which they have not been proved to po«« 
sess, and I think we ought not to be called upon to admit 
these mysteriaua agendee unless strong reasons are advanced. 

Prof. Lister's experiments do not show that foreign solids 
have an attraction for fibrin. He assumes that inanimate 
matter, Uke glass or china, &c., possesses an active power 
of attracting matter towards it and causing a change in a 
state of matter at a distance from it. The "attractive 
agency" is not proved. Prof. Lister, it seems to me, has 
not distinguished the mere physical alterations which may 
be shown to occur in an inflamed tissue as compared with 
a healthy vessel, and jet he assumes the existence of changes 
in vital properties of the tissue; nor has he shown that 
tissue exhibits vital properties. No one has, I thidc, yet 
shown that any living tissue acts upon the vital properties 
of living matter at a £stance from it. Prof. Lister, however, 
assumes not only that ordinary matter exerts an '^active 
u^uenc^^ in promoting coagulation, but that this influence 
may be exerted through other bodies. " The agency of the 
ordinary solid leads the corpuscles to communicate to the 
liquor sanguinis before they subside, a material, or at least an 
influence which confers upon it a disposition to coagulate." 

It should, however, be clearly stated that Prof. Lister and 
I have studied the question from very different points of view, 
and although I cannot accept without further explanation 
the general conclusions he has arrived at, it is very possible 
that I may be unduly influenced by the method of study I 
have followed. 

I have also been unable to accept the conclusions arrived 
at by Prof. Lister upon the important subject of inflamma- 
tion. His views are peculiar, and I am surprised that his 
inferences have not excited the attention in this country which 
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they deserve. He supposes that by the action of '' irritants^' 
the tissues are reduced to a state in which^ although not dead^ 
they are temporarily deprived of all vital power. He thinks 
that the irritated tissues act towards the blood-corpuscles like 
ordinary solids^ and cause them to acquire adhesiveness such 
as they exhibit when removed from the body^ and that to this 
change inflammatory congestion is due.''^ 

Sm'ely these views, which were published in 1858, should 
be subjected by the reviewers to the most careful and searching 
analysis ; their importance and interest must needs be great, 
as first principles are involved in them. All Prof. Lister's 
papers fully deserve much more careful study and criticism 
than they have yet received. 

It is to be regretted that those engaged in writing reviews 
upon the work of observers in this country do not take more 

rdns to give careful analyses than is generally the case ; and 
think that British scientific observers generallv may fairly 
complain of the treatment they receive at the hands of re- 
viewers ; for while not unfirequently foreign observations upon 
minute points of special interest only to a few, are subjected 
to a most honest, careful, and elaborate analysis, general 
conclusions advanced by men in this countrr, and perhaps 
supported by a vast amount of most careful experimental 
observation, are dismissed with a few complimentary remarks, 
or passed unnoticed by journals which pretend to give critical 
and analytical notices of scientific work carried on in this 
countnr as well as abroad. There is more good and sound 
physiological work done here than most readers of our reviews 
would be inclined to suppose.f 

* Obserrations in opposition to the doctrine of irritation will be fonnd in 
a lectnre publisbed by me in the 'Lanoet/ Dec. 6cb^ 1863. 

t In the last Half-yearly Report on Physiology in the ' Medico-Chirnrgical 
Review/ the editor has "not spaoe" for short analyses of the following 
memoirs of British authors : — 
"On the ArraDgement of the Muscular Fibres of the Yentrieular Portion 

of the Heart." By J. Pettigrew. 
" On the Coagulation of the Blood." By Joseph Lister. 
"Lectures on the Blood." By George Gulliver. 
*^ On the Brain of a Bushwoman, and on the Brains of Two Idiots." By 

J. Marshall. 
"On the Nerves of the Liver^ Biliary Ducts, and Gall Bladder." By 

Robert Lee. 
" On Animal Dextrine or Amyloid Substance : its History and Physio- 

logical Properties." By R. McDonnell. 
" On the Amyloid Substance of the Liver, and its Ultimate Destination 

in the Animal Economy." By R. McDonneU, M.D. 
" On the Effect of Temperature on the Excretion of Urea, as observed 

on a voyage to China and at Hong Kong." By E. Becber, M.D. 
Every one of these papers contains topics of the utmost interest to the 
medical profession, and " space " ought to be found for analyses in a jour* 
nal which professes to give "half-yearly reports" on Physiology. 
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MICROSCOPICAL SOCIETY. 
Annual Meeting^ February IOtu^ 1864. 

Report of Council. 

According to annual custom the Council have to make 
the following report on the progress and present state of 
the Society. 

The number of members reported at the last Annual 
Meeting was 387 ; since that time 27 have been elected^ 
making the number 864. This number must be reduced by 
II resignations^ making a final total of 853^ thus showing an 
increase of 16 on the number reported at the last anniversary. 
The Council have to congratulate the Society on the fact 
that not a single death has been reported as having taken 
place among the members during the past year. 

The library has been increased by many volumes^ and the 
collection of objects has been considerably augmented by 
donations of various slides amounting to 98^ one collection 
of objects illustrating the fibre of cotton and the effects of 
dyeing upon it^ with a work on the same subject^ presented 
by the author, Mr. Crumb, may be particularly noticed as 
being of great value and interest. The collection now con- 
sists of 1285 objects. * 

The Society has also the pleasure of stating that the pro- 
mise made by Mr. T. !Ross, of presenting the Society with a 
first-rate microscope, has been most amply fulfilled, and also 
that this beautiful instrument is now re^ub.rly placed on the 
table, on the nights of meeting, for the inspection and use of 
the members. 

The Journal has been regularly published, and has been 
circulated as usual among the members. 
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Tlie President then delivered the following address : 
7%e President's Address /or the year 1864. , 
By C. Brooke, Esq.^ M.A., P.R.S. 

Gentlemen, — It is my pleasing duty to record on the 
present occasion the steady progress of our Society, in its 
career of usefulness during the past year, which has, however, 
been more conspicuous for progress in the applications of the 
microscope, than in the development of the instrument itself. 

Contemporaneously with the establishment of our Society 
in the year 1840, the paucity of British microscopical investi- 
gations was a subject of remark by Schleiden, and was by 
him attributed to a want of efficient instruments. This de- 
sideratum has, in the intervening period, been most amply 
supplied ; nevertheless it must be a subject of regret to all 
who are interested in the microscope and its applications, 
that the novelty and importance of original investigation 
has been hardly commensurate with the unrivalled excellence 
of our instrumental means. 

It appears to me to be a subject of congratulation that our 
proceedings during the past year have been enriched by 
several communications of more than usual importance. In 
the department of Minute Anatomy and Physiology three 
papers have been read by Dr. Beale : 

I. ^' On the Formation of the so*called Intercellular Sub- 
stance of Cartilage, and its relation to the so-called Cells, 
with observations on the process of Ossification.^' 

II. " On the Nature of the Red Blood-corpuscle." 

III. '^On the Nature and Development of the Wliite 
Corpuscle.'^ 

The views developed by Dr. Beale in these papers are of 
great physiological importance, and are so lucidly stated and 
logically argued, that their effect would be merely weakened 
by any attempt of mine to epitomize what is already (or will 
shortly be) in the hands of every member of this Societv. 

Two papers have been communicated by Dr. Ciaccio, of | 

Naples: 

I. " On the Nerves of the Cornea." 

II. " On the distribution of Nerves to the Skin of the 
Frog ; with physiological remarks on the Ganglia connected 
with the Cerebro-spinal Nerve." 

These papers evince much careful research, and elaborate 
investigation of the structures to which they relate, 
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The contributions to the vast and inviting field of Natural 
Hifitorj^ have unfortunately been restricted to one of the 
lowest types of organization^ — the Diatomacese. In this de- 
partment we are indebted to the habitual industry and skill 
in delineation of Dr. Greville for four papers : 

I. '' A Monograph of the Genus AuUscus/' 

II — IV. " Descriptions of new and rare Diatoms," Series 
IX, X,XL 

Mr. H. S. Lauder has given a descriptive paper of several 
forms of new diatoms, and we are indebted to our indefatigable 
Secretary, Mr. Roper, for a paper ''On the Genus Licmophora." 

In the interest of science I cannot here avoid expressing a 
regret that some attention has not been devoted, by those 
who have the opportunity of so doing, to the more difficulty 
but far more important, investigation of the development and 
specific differences of these minute but interesting organisms. 

On the subject of the improvement of the microscope and 
its accessories, we are indebted for two communications from 
Mr, R. Beck : 

I. '' A Description of a new Stand for a Single Microscope, 
with a Binocular Arrangement.^' 

II. " On the new forms of Reversible Compressors.'' 

In the contrivances here described the author has exercised 
his accustomed ingenuity in placing at our disposal useful 
and convenient appliances, 

I am happy to have the opportunity of stating that during 
the past year we have not sustained, either by decease or 
i:esignation, the loss of any member, whose name has been 
made familiar to us by any important services in promoting 
the objects of the Society. 

Our present numerical strength is 858, compared with 887 
at the period of the last anniversary, showing an increase of 
sixteen members. 

Our library has been augmented by many volumes* The 
collection of mounted objects has been enriched by several 
liberal donations, amongst which may be mentioned thirty- 
four specimens of vegetable fibre presented by Mr. Crum, 
and thirty of diatoms from Prof. Jones, of Calcutta* It has 
also been augmented by the purchase of thirty-seven slides. 
The number of objects, which, in 1858, amounted to only 850, 
had at the last anniversary advanced to 1100, and at the 
present time is 1285. But the improvement in our instru- 
mental department is the most conspicuous, in reference to 
which it is my duty to recall to your recollection the munifi- 
cent donation of Mr. Ross of a complete microscope of his 
newest and best construction, with a series of oojectives 
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up jx) tbe TT^h, and an ample variety of accessory apparatus. 
Some useful objectives of the most modem and approved 
coni^ruction have also been ordered for the Society from 
Messrs. Powell and Lealand^ and Smithy Beck and Beck. 
Thus it appears that the instrumental means at the present 
disposal of the Society are the best that can be obtained ; and 
in the hope that the members of the Society and their friends 
would avail themselves of these ample means of investigation, 
it has been arranged that the curator should be present at seven 
on each evening of meeting, for the purpose of producing any 
instruments or objects that may be required ; and these op* 
portunities, I trust, may not be lost sight of by the members 
of the Society. 

The only remaining act of the Society during the past year 
that appears to require any special notice is the institution 
of the Queckett Medal, established in memory of one who, 
for many years, laboured more assiduously and successfully in 
microscopic investigation than probably any one of his con- 
temporaries, and to whom this Society (especially in its 
early progress) is more largely indebted than to any other 
individual. It has been proposed to give a gold medal, pe- 
riodically, to the most successful cultivator of microscopic 
science ; but as the world requires gold to be weighed i^oinst 
gold, the means are unfortunately wanting for fully carrying 
out this commendable design, and contributions to the 
Queckett Medal Fund will be thankfully received. Many of 
those who have profited by Prof. Queckett^s admirable micro- 
scopic demonstrations at the College of Surgeons would pro- 
bably be glad to pay such a final tribute to his memory, if 
their attention were once directed to the subject. 

Having thus briefly recapitulated the state and progress 
of the Society during the past year, I will avail myself of the 
present opportunity of making some observations that I 
think may not be without interest to the members of this 
Society. 

Having been one of the members of the jury of Class XIII, 
in the recent International Exhibition, to whom the duty 
of reporting on the microscopes was specially deputed, I 
examined with considerable care the various instruments 
and apparatus exhibited both in the British and foreign 
departments, and the result of my observation was certainly 
very flattering to British industry and intelligence, as devoted 
to the construction of the microscope. 

It would ill become me on the present occasion to institute 
invidious comparisons at home, but I am equally bound to say 
that no foreign microscope that was exhibited was at all com- 
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parable, either iu the convenience of its mechanical, or the Qpr- 
feetion of its optical arrangements, with the instruments o& 
best makers. Unquestionably the best foreign objectives ^r 
those exhibited by M. Hartnack (the successor, I be^ 
of Oberhaiiser), in the French department. Some of 
were very deep powers ; the deepest of these being only 
focus, and therefore about equal in power to the 
Messrs. Powell and Lealand ; but an evening was i/ 
the comparison of these lenses at my residence- 
superiority of the latter (which must be looked i« 
triumph of artistic skill) was freely admitted. 

There is one point of construction, frequently met 

in the foreign objectives of high power, to which I would 
especially call the attention of our professional members, 
as, from what I have seen, I do not think that it has 
received in this country the attention it deserves ; it is their 
being corrected for immersion in water, that is, that a plate 
of water should intervene between the objective and the 
covering-glass of the object. From the increased facility of 
transmission of the oblique rays through a plate of water, 
the quantity of light under any given condition of illumina- 
tion is obviously increased. With a yVth objective of moderate 
angular aperture, which is corrected for immersion in water, 
I have, I think, in some instances, obtained better definition 
than by any other means. 

In regard to the angle of aperture of objectives, it may be 
remarked that, for physiological purposes, and, indeed, for 
almost all practical purposes except revealing the markings 
of diatoms, large angle of aperture is not necessary, nor 
even desirable, being incompatible with that far more 
generally usefiil quality of a good objective, penetrating 
power, which is, in fact, synonymous with depth of focus, 
that is, the extreme distance of two planes, the points of 
which are, at the same time, sufficiently in focus for the 
purpose of distinct vision. This distance will obviously 
increase as the angle of aperture diminishes, just as in a 
landscape camera the fore- and back-grounds can be brought 
into sensible focus simultaneously only by the employment 
of a diaphragm with a small aperture, which greatly dimi- 
nishes the angular aperture of the incident pencils. But, 
at the same time, it must be borne in mind that illumina- 
tion, caieris paribus, increases or diminishes with the angle 
of aperture, and the most efficient objective will be that in 
which the best compromise is effected between these two 
conflicting requisites. 

I may here mention a very satisfactory method of deter- 
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miniBg the available angle of aperture of an objective^ that 
, was shown by Prof. Govi, of Turin, to the jury of Class 
XIII of the recent International Exhibition. This con- 
sisted in placing the body of the microscope perpendicular 
to a table covered with any dark, non*reflecting substance, 
such as green cloth ; and having converted the instrument 
into a telescope, by placing above the eye-piece a suitable 
combination of two lenses (such as the examining-glass 
of Mr. Ross), in observing the greatest distance on either 
side at which a clear image of some distinct object, as 
a narrow slip of white cardboard or paper, laid on the table^ J 

can be perceived. Half the interval between these two I 

points, divided by the vertical distance of the focal point of \ 

the objective from the surface of the table, will, by reference 
to a table of natural tangents, give half the required angle 
of aperture. 

MM. Nachet and Son, to whom we are indebted for the 
first practicable arrangement of a binocular instrument, 
exhibited a very creditable collection of microscopes. The 
prismatic arrangement for bisecting the visual pencil in 
their binocular is a great improvement on their former 
plan, and produces perhaps as good results as can be ex- 
pected from any plan involving the symmetrical bisection 
of the pencil; but all such contrivances are manifestly 
inferior to the unsymmetrical plan of Mr. Wenham, in 
which one half of the pencil suffers no disturbance, and 
the other half no refraction, as it enters and emerges from 
the prism perpendicularly. A pencil of rays can hardly be 
expected to pass through a prism without encountering some 
disturbance, which will be made evident by impaired defi- 
nition ; but it is well known that two equally perfect images 
are not essential for the production of a satisfactory bino- 
cular effect ; it seems, therefore, to be a necessary inference 
that *a better result will be obtained by Mr. Wenham's 
arrangement than by any of those in which the pencil is 
symmetrically bisected. There is also the further advantage 
that, by simply withdrawing the prism, which is mounted in 
a small sliding frame, the microscope is at once restored to 
its original uniocular form. 

M.M. Nachet also exhibited some ingenious devices by 
which the pencil transmitted by the objective is prismatically 
divided into three or four parts, and directed into as many 
divergent tubes, to enable a like number of persons to view 
an object simultaneously; but the advantage they would 
derive from seeing an object imperfectly together, in prefer- 
ence to seeing it veil in succestsion^ is not very apparent. 
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The only conceivable practical utility of such an inBtrument 
is to ehable several persons to observe simultaneously rapid 
chemicalj physical^ or vital transformations. 

M. Hofmann^ of Paris^ exhibited a polari-microscope^ r 
ingeniously designed and very convenient instrument for f 
examination of small crystalB and crystalline plates^ un 
the influence of polarized light. The object to be exan* 
is placed in the middle of the instrument^ at the co 
focus of two triple combinations, so constructed as to coi 
the pencils from a large field of view. A polarizer is plaoea 
beneath the lower triplet^ and an eye-piece and analyser 
above the upper one. The visual angle is so large that the 
two axes of biaxial crystals may frequently beviewed simultane- 
ously, even when separated by a considerable angular interval. 
This appears to be the most complete and efiTective apparatus 
that has been constructed for this class of observations. 

M. Nobert, of Berlin, exhibited a microscope of his own 
design, and his well-known test lines. The microscope was 
not conspicuous for the convenience of its arrangements ; 
it is taU and vertical, and has a micrometer stage-movement, 
consisting of a micrometer-screw with a large graduated 
head attached to an tAjBcent fixed pillar, and connected with 
the stage by a Hookas joint, in order to admit an adjustment 
of the stage for focusing. The vertical position of a micro- 
scope is always undesirable, as the necessarily flexed position 
of the head incommodes the circulation of the blood, 
and tends, in conjunction with the active exercise of 
vision, to produce congestion in the eye; moreover, vision 
is liable to be rendered indistinct by the gravitation of any 
humours, floating on the surface of the eye, to the then lowest 
point, the centre of the cornea. 

Having been for some time past occupied in endeavouring 
to determine the best method of obtaining very high magni- 
fying power, I am induced to lay before you the results at 
which I have at present arrived, in the hope that they may 
not be altogether devoid of interest, and, moreover, that 
some of my hearers, who have had much more experience 
than myself in the use of the microscope, may be induced to 
co-operate in determining this important practical question. 

Three different modes of augmenting magnifying power 
have been under consideration : 

I. By increased power of the objective ; 
II. By increased length of tube ; 

III. By increased power of the eye-piece.* 

* To these mi^^lit be added a fourth method, that of doubling the objee- 
\ive, and magnifying by the second the imago obtained from the first 3 thia 
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— -*'"^e (DonBtniction of perfect objectives of very high 
Ung power has long been an object of ambition 
\the most eminent opticians; but the history of the 
>e development of the achromatic objective is so 
\ to most of my hearers^ that it would be super- 
\ to expatiate upon the subject. It may, however, 
that the employment of crystallized substances, 
>jer indices of refraction than glass, was long 
Nby Sir D. Brewster and Dr. Goring, and 
M«.««*M«(»«4«ifO be carried out by Mr. Pritchard; but, unfortu* 
nately, the crystals capable of being thus employed possess 
the property of double refraction, and the disturbance of the 
rays thus produced defies correction. The diamond is, I 
believe, the only highly refracting transparent and colourless 
natural substance that exhibits no double refraction, but the 
expense of constructing diamond lenses would be enormous. 
If quartz could be rendered not only amorphous, but homo- 
geneous, by fosion in masses of sufScient size for the con- 
struction of small lenses, it would doubtless be a great 
acquisition to the optician, but this, it is feared, is unattain- 
able. Glass of high refractive power has, I believe, been 
advantageously employed ; it is obvious that, where the index 
of refraction is high, less curvature will suffice for chromatic 
correction, and, consequently, there will be less spherical 
aberration to contend with. 

Objectives of -T^th and -^ of an inch focus have been most 
satisfactorily constructed for many years. In the beginning 
of 1862 Messrs. Powell and Lealand accomplished the con- 
struction of a -jiyth of an inch objective, of extremely good 
defining power ; and, more recently, Mr. Wenham has, I am 
informed, succeeded in constructing a -^ih of an inch objec- 
tive. It must, however, be borne in mind that, in the con- 
struction of these very deep objectives, the difficulty of main- 
taining the correct curvature of such very minute lenses is 
immensely increased ; and, moreover, that each surface, be 
it ever so carefullv polished, presents but a rocky shore for the 
ethereal waves oi light to break upon, and each individual 
ridge or furrow (supposing them in all cases to be the smallest 
possible) will have a greater disturbing efiect on the entire 
pencil, in proportion to the smallness of the surface of the 
lens through which it is transmitted. It hence appears to 
me that there must be some limit to the magnifying power 
of an objective, beyond which defining power must neces- 

plan, however, was tried many years ago, by the late Mr. A. Ross and my- 
self, but the results were by no means promising, and I liave not tliought it 
worth while to repeat any attempts in this direction. 
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sarily be impaired^ supposing the workmanthip to be in all 
cases equally perfect. 

With a given objective^ I believe the only available modes 
of increasing the magnifying power to be by increasing — 
II. The length of the body; 

III. The power of the eye«piece. 

In comparing these two modes of augmenting power, my 
own observations are fully borne out by the concurrent tes- 
timony of several independent and able observers, that with 
the same object and objective, under the same conditions of 
illumination, any required amount of amplification is ob- 
tained, with more light, and with far better definition, by elon- 
gating the body of the microscope, than by employing a deep 
eye-piece. 

It will doubtless be conceded as an axiom, that the most 
perfect view of any given object will be obtained by that 
amount of am^lification'which \%ju»t euffident to distinguish 
and separate its smallest visible parts; beyond this point 
further amplification is only injurious, in rendering unavoida- 
ble instrumental imperfections more conspicuous. 

In using the y^th objective and equivalent magnifying 
powers, I have tried every mode of illumination with which 
I am acquainted — the condensers of Gillett, Kingsley, 
Powell, and Ross ; objectives of all powers, from 3 inches to 
-rVth ; and eye-pieces from A to F, and of various kinds. 
Amongst all these contrivances, the most satisfactory eflbcts 
I have obtained in developing the most minute visible points 
of structure in animal tissues, were produced with a Keiner C 
eye-piece, the focus of the eye-glass being a little below the 
object, and the light (direct light from a paraffin lamp, or 
argand gas burner) toned down by a diaphragm of suitable 
aperture placed immediately beneath the field-glass. 

With a magnifying power of about 3000^ diameters,*^ oue 

* The magnifyinp^ power in this instance, according to Dr. Beale's niotlc 
of estimation, would liave been COCO diameters ; but tbis metbtxi of esti- 
mating tlie power employed is likelj to produce some misapprehension. 
Dr. Beale compares the apparent magnituae of the distance between two 
coutiginous fine lines TSOOO or 6000 to the inch) of a ruled micrometer with 
the interval between the points of a pair of compasses placed by the side of 
the sUtge^ irrespective oi the distance of the st^igc from the eye. His 
alleged reason is that he is in the habit of making his drawings at about 
the same distance from the eye as the object is, and therefore that his 
mode of estimating will correctly represent the amplification of the object 
in his dratciftff ; and this is doubtless perfectly correct. But in speaking of 
absoluU magnifying power, it is necessary to compare the apparent magui- 
tuiie of the object with a known magnitude placea at a constant distance 
from the eye, and for this purpose a distance of ten inches is gcncraliy 
adopted. 
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of the most interesting sights I ever witnessed was the evolu- 
tions of a living mucus-corpuscle^ obtained from the saliva« 
The rapidly moving particles within the corpuscle were dis- 
tinctly seen; after a little while the outline of the corpuscle 
was subject to firequent changes^ bulging out first at one 
point and then at another^ and the moving particles freely 
entering and returning from these projections : these move- 
ments might be compared with the convulsive throes of par- 
turition cf the higher organisms. After a time a large pro- 
jection was formed at one side^ and as this increased, the 
outline of the corpuscle became regular and quiescent. 
Presently an indentation appeared between the corpuscle and 
its ofiGiet^ and, no doubt, had time permitted, the complete 
separation of the young corpuscle from its parent would have 
been observed. 

I must, in conclusion, remark that I have not hitherto 
succeeded in developing any point of organic structure with 
Powell's -aVth that is not equally visible with a TVth by 
Boss ; further observation may, however, serve to ducidate 
points of evident advantage in the deeper power. It must 
be observed, that the -^th does not work wdl with thicker 
covering-glass than *0685 ; and in order to allow for some 
little distance of the object below the covering-glass, it is 
better to use *003. The ^^th employed was originally cor- 
rected for covering'glass of ordinary thickness, say -()06 to 
*007, and could not be adequately corrected by separation of 
the anterior combination for glass only *003 inch thick. In 
order to compare the objectives on the same objects, it 
therefore became necessary to construct a new author 
combination for the -^ih, specially adapted to very thin 
covering-glalBses ; and it now works as correctly with these, 
as it does with the original combination, under the conditiona 
which that was designed to fulfil. 
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Remark$ on the Mabine Diatoiiacejs/o»iu^ at Hono Kong^ 
ivUh D18CRIPTXON8 of new Species. By Henry Scott 
Lauder^ Assistant-Sorgeon^ Boyal Navy ; with Notes by 
J. Balfs^ Esq. 

(Read ?eb. lOtli, 1864.) 

T^e Diatomacesd are generally very abundant in Hong 
Kong barbonr ; so abundant^ indeed^ that in a few minutes^ 
by means of a small mnslin towing-net^ a jelly ^like mass^ 
about the size of a walnut^ is obtained, consisting of about 
equal parts of diatoms and Estomasbtarca, &c. It is worthy 
of notice that, in different months, different forms are pre- 
valent, giving distinct characters to the gatherings. For 
instance, in January, very few diatoms are obtained. 
In Felxruary the Coscinodiscess are most plentiful. In 
March and April numerous species of Bhisosolenia and 
Cluetoceros make their appearance, and about the end of 
April nearly every diatom (except a few Coscinodisceee) has 
disappeared, being replaced by an increase of animal life, 
and a species of Oscillatorise. 

As species of Chsetoceros are the most frequent in the 
gathering, and at the same time very curious, I shall attempt 
their description in this paper. 

Oenus C/uetoceros, Ehr., frustules smooth or minutely 
punctated, imited with the adjacent ones by the interlacing 
of awns proceeding firom the frustule. 

Frustules in the front view, quadrangular generally, with 
concave valves, leaving a fenestra of a size and shape vary- 
ing in different species between the contiguous frustules, 
with awns arising from the angles, or from the lateral sur- 
face of the valve. The awns are usually many times longer 
than the breadth of the frustule, tubular, circular, quadran- 
gular, or hexagonal ; cellulose, spinous, or with bead-like 
dots. I have seen none indubitably smooth, although some 
are so delicate that no markings can be detected on them. 
Length of filament varying according to age, from two or 
three frustules to more than a hundred. In perfect fila- 
ments the awns of the terminal valves, that is to say, the two 
valves of the original frustule produced from the Sporan- 
gium, are usually shorter and stouter than the others, and 
often differ from them in shape. 

The mode of growth in Chsetoceros is similar to that of 
the Biddulphise. The endochrome increases in quantity, 
then shrinks awav from the sides, generally forming a central 
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spherical mass^ with a strongly defined outline. The de- 
fined outline gradually disappears ; the mass of endochrome 
becomes paler in colour; a clear space is formed in its 
centre; the connecting hoop of the frustule at the same 
time increasing in breadth, until it equals the original length 
of the cell. The endochrome divides into two equal por- 
tions; a line of demarkation is formed in the connecting 
hoop, fi*om which new awns begin to sprout, and thus two 
frustules are enclosed within the enlarged connecting zone ; 
each composed of a new and an old valve. 

At certain seasons, or at certsan ages of the fronds, this 
process takes a di£ferent direction. The condensed endo- 
chrome, instead of becoming paler and dividing, gradually 
assumes another shape, varying with the species, and secretes 
a siliceous envelope. In some species it becomes a body, 
with a capitate head and constricted neck at one end, and at 
the other end merely curved, and a broad oonnectinff zone 
between them (PL YlII, fig. 4, a, b : a, filament ; 0, side 
view of sporangium). 

lu other species the neck is wanting; some have the 
sporangium smooth, others bristly. Finally, the endochrome 
forms roundish, highly refractive globules within the Gonio- 
thecium-like body ; the filaments become very fragile, break- 
ing up on slight disturbance, and set free the enclosed 
bodies. The contents of the sporangium soon escape, but I 
have not been able to follow out the further processes they 
undergo towards the reproduction of a Chsetoceros. 

These bodies have hitherto been placed in a distinct genus 
of Diatomacese, viz., Goniothecium, although Mr. Brightwell 
has already shown that some of them at least were con- 
nected mth Chsetoceros. I imagine that they are sporangia, 
formed by the conjugation, as it were, of the two valves of a 
frustule. It is rarely that all the frustules of a filament ai*e iu 
this sporangial state, some having these bodies enclosed, whilst 
other cells are undergoing the ordinary process of division. 

I am inclined tc believe that many, if not all the species in 
Goniothecium, Omplalotheca, Hercothea, and perhaps iu 
Dicladia, Periptera, and Syndenbrium, may, when found in 
the living state, turn out to be the sporangial bodies of species 
of Chsetoceros. 

Those figured in fig. 2, d, are very like Ehrenberg^s 
figure of Hercotheca mamillaris ; the circumference of the 
connecting hoop being set round with minute set«e, or a 
striated portion of the hoop projects beyond the valve. 

It is often difficult to distinguish species from varieties, as 
the awns seem to vary much in size, length, and stoutness. 
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and even the sporangium differs very much in shape in appa- 
rent varieties. 

The best division of the species is into those having dotted 
and those having spinous awns^ the members of each group 
generally having other charact^s in common. 

* Awns beaded^ the beads or dots passing round the 
awns in a spiral manner. 

Chatoceros aocialiSy n. sp. Filaments slender^ aggregated^ 
embedded in gelatine^ with wavy^ spirally dotted awns^ some 
of which are more elongated^ and converge to a common 
centre (fig. 1). Hong Kong. 

This is the smallest species I have seen. By the aggrega* 
tion of the filaments in gelatine^ it forms roundish^ flattened 
fronds. Frustules quadrate^ with an awn from a little within 
each angle^ one of them being more elongated^ varying in 
length, according to the distance of the frustules, to a com- 
mon centre, to which the elongated awns converge ; many 
frustules, however, occur, in which the awns are not thus 
connected ; side view oval. 

C. ciHata, n. sp. Filaments elongated, spiral, with oval 
fenestne and short awns ; sporangium with smooth, convex 
valves, surrounded by sete arising from the margins of the 
connecting zone (fig. 2). Hong Kong. 

Filaments composed of 100 frustules or more, which have 
concave sides, forming interstitial, oval fenestrse, and a stout 
awn from each angle, recurved away from the centre of the 
spire. About November, in many of the frustules, a highly 
reflective Goniothecium-like body or sporangium appears. 
Side view of valve broadly oval. jBreadth of mistule, tuW # 
length of awn, ^JV'. 

C. Lauderi, n. sp., Ralfs. Filaments with quadrate frus* 
tules, narrow-oblone fenestrse, slightly and gradually con- 
stricted at the middle, and long awns ; sjporangia with very 
unequal, spinous valves, the larger one capitate (flg. 4). Hong 
Kong. 

About the middle of April, and shortly previous to the disap- 
pearance of the filaments, sporangia are seen, in which the 
larger valve is capitate, hirsute, and connected to the hoop 
by a broad, smooth neck. The smaller conical valve is frur* 
nished with spines, or a delicate plicated membrane resem- 
bling spines. I think the latter, because there is no trace of 
this lower part with membrane attached after boiling in acid. 
There is also a fine plicated membrane attached to the mar- 
gins of the hoop). I think it is a large variety without 
the constricted neck. Breadth of a, y-lV- 

VOL. xii. / 
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C* variety of C. Lauderif Filaments larger, with 
abruptly constricted fenestrse, and long, slightly curved 
awns; lateral view oval (fig. 3). Breadth of nrustule firom 

6 Too "^ TTTo • 

C. affine^ n. sp. Filaments as in C Lauderi, but with the 
terminal awns incurved and stouter than the rest; sporangia 
with unequal, convex, hirsute valves (fig. 5). 

Occasionally some of the intermediate awns are enlai^ed 
similar to the terminal ones. C. affine diflTers from C. lAm- 
deri, principally in its sporangia, which are not constricted^ 
have more delicate spines, and the lesser valve is siliceous 
and permanent. Breadth of frustule. 
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C. compressa, n. sp. Filaments with broad, constricted 
fenestra, and awns arising from a little within the angles ; 
lateral view of valves compressed oval (fi^. 6). 

Filaments straight, here and there having the awns of con- 
tiguous valves much longer and stouter than the intermediate 
ones, and conspicuously beaded and flexuose. Sporangia un- 
known. Breadth, -roW I length of awn, about -rK''- 

^^ Awns cellulose. 

C ceUulosa, n. sp. Awns cellulose, varying in sise and 
length (fig. 12). 

I^aments straight, with oval, constricted fenestra, quad- 
rangular awns, having regular oval or quadrangular depres- 
sions over their whole surface, the terminal awns stouter and 
shorter than the others. Frustule quadrangular, with a 
curved line running across from the insertion of one awn to 
that of the other, and which is apparently the line of junction 
between the hoop and the valve, the latter, from its slightly 
turgid shape, being seen in the front view ; lateral view oval. 
Breadth of frustule, from toW ^ rfo" 

*^^ Awns spinous. Filaments usually stouter than in 
the preceding divisions. 

C. boreali? Frustules quadrangular, with four-sided, 
stout, striated, and coarsely spinous awns, arising from the 
centre of the depressed valves (fig. 7) . 

I have only met with this species in single firustules. 
Awns -ToVo''' broad, about thirty times longer than broad, 
with spines arising in an alternate manner &om the angles, 
those of upper valve recurved, and parallel with those of the 

* The form of the interstiai foramioBB differs so much from that of 0. 
Lauderi, that it is probably a distioct speoieSi which we propose to name 0, 
incuor, — J. Raits. 
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lower valve and with the axis of the frustule. Spines, two in 
ToVo'' f striae resolvable into dots ; lateral view roundly oval. 

C, coarctata, n. sp. Filaments composed of quadrangular, 
closely approximated frustules, without fenestra, with stout^ 
spinous, and striated awns arising from within the angles 
(fig. 8). 

Filaments straight, with the terminal awns hexagonal, 
tapering at each end, shorter and stouter than the others, 
with serrated angles, and incurved ; the other awns quadran- 
gular and spinous, those nearer the end ones coarsely spinous 
and curved on themselves, like the crook of a crosier or 
sheep-hook; the rest more slender, minutely spinous, and 
simply recurved. Side view oval, with two triangular depres- 
sions for the insertion of the awns. Breadth of frustule, 
iriV; of terminal awn, -nnro"« This species is often covered 
with a species of Yorticella, which, when in fiiU life and 
motion, gives it a very extraordinary and outre appearance. 

C denticulate, n. sp. Filaments with quadrangular frus- 
tules, long, quadrangular, delicately spinous awns, which are 
situated on surface of valves, suddenly expanding at the base, 
and fmmished on the inner side with a notch-like tooth 
(fig. 9). 

Filaments straight; awns parallel, and at right angles 
to the axis of the filament, expanding suddenly a little 
before insertion^ like the bowl of a pipe, and usually 
having a small process on the inner side^ giving it a still 
more striking resemblance to a pipe. This process seems to 
be for the purpose of articulation with the contiguous frus- 
tule, as it is not present in the terminal awns. Side view 
oval, with the insertions of the awns strongly marked. 
Breadth of frustule, ^^-o". Length of awn, -^'' ; breadth, 

about ToW* 

C, rostrattty n. sp., resembles C denticulata, but is usually 
smaller, without the articulating process of the awns, and the 
valves have a tubular, conical, central process, which articu- 
lates with the similar process of the adjacent vsJve (fig. 10).'^ 

C, proiuberans, n. sp. Filaments with minutely spinous 
awns, having between them a mamiUiform protuberance, 
which projects into the fenestra (fig. 11). 

Filaments straight, with very slender, delicate, interme- 
diate awns, and stouter and shorter terminal ones. Valves 
with a central projection; compressed oval in the side view. 
Breadth of frustule, about ^l-^'' ; length of terminal awns, 
about TTo"- 

* This form is regarded as a varietj of C, denticulaia bj Mr. Lauder, but 
we believe the diQerences pointed out hj him sufficient to distinguish them, 
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Descriptions of New and Bare Diatoms. Series XII. 
By R. K. Grevillb, LL.D., P.B.S.B., ficc. 

(Communicated ^ F. G. S. Boper, F.L^.) 
(Bead Feb. 10th, 1864.) 

(Plates X & XI.) 

EUPODISCUS. 

Eupodisctis scaber, n. sp., Grev. — ^Very large; disc with 
two large submarginal flat processes and a broad striated 
border; cellules very minute; whole surface roughs with 
scattered raised points, (PL X^ fig. 1.) 

Hab. Barbadoes deposit^ Cambridge estate; C. Johnson^ 
Esq. 

The treasures of the Barbadoes earth really seem to be 
inexhaustible, and do not cease to reward the persevering 
research of my excellent friend Mr. Johnson. The subject is 
becoming exceedingly interesting — far beyond the mere 
publication of a few novel diatoms ; for here is an extensive 
and truly fossil deposit^ richer already in some extensive 
genera than any other known locality, while various genera 
of singular structure appear to be altogether peculiar to it. 
It will now be a matter of some importance to make our 
record of this wonderful deposit as complete as possible. 

The present diatom is one of the finest and most distinct 
of its genusj attracting the eye instantaneously by the large^ 
flat^ circular AuUsctu-^ke processes which project somewhat 
from the surface. The structure is dense^ composed of very 
minute cellules^ about 12 in *001'^ The little rough apiculi^ 
which appear like so many dark specks remotedly scattered 
in the middle of the disc, are more numerous towards the 
margin; striae of the border 13 in '001'^ Diameter of 
disc '0075'\ 

VOL. XIl. ff 



82 Greville^ on New Diatoms. 



AULACODISCUS. 

Atdacodiscus decorus, n. sp.^ Grev. — ^Large, coloured ; disc 
with numerous (about six) submarginal processes ; furrows 
open, defined by parallel lines of granules, terminating in 
very small blank spaces surrounding the processes ; granules 
minute, irregularly disposed in the centre, soon passing into 
closely monUiform slender lines, with intermediate shorter 
ones. (Pig. 2.) 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. 

A fine large species, without any umbilical space, the 
centre being filled up with somewhat remote and irregularly 
scattered, minute, spherical granules, which soon arrange 
themselves into long slender lines, strongly marked by the 
brownish colour of the closely placed granules. As the lines 
proceed towards the margin there is no appearance of dicho- 
tomous division in order to fill up the increasing space ; but 
shorter lines are introduced like the gills of many Agarici, and 
furnish a conspicuous character. This arrangement, however, 
is irregular, as several long lines are sometimes continued 
side by side to near the margin, while in other cases the 
shorter lines occur more frequently. In this character our 
present species is allied to A. Kilkellianus. The diameter of 
the disc is from 0060'' to -0080". 

AULISCUS. 

Auliscus Normanianus, n. sp., Grev. — Very large; valve 
circular, with a large smooth umbilicus, and very fine, close, 
radiating, plumose lines ; a row of submarginal puncta, and 
numerous apiculi scattered over the outer parts of the disc ; 
processes 3, large. (Fig. 11.) 

Hab, Deposit at Moron, province of Seville; George 
Norman, Esq. ; C. Johnson, Esq. 

A splendid, well-marked, and rare fossil species. It appears 
to be strictly circular, and may be distinguished at a single 
glance by the submai^nal row of puncta, combined with the 
scattered apiculi which are considerably more numerous 
than those in the disc of Aulacodisciis scaber. The lines 
which converce from the centre to the processes are very 
numerous and delicate, but sharp and distinct ; those which 
radiate to the circumference exceedingly fine and fisdnt. In 
the example figured, the processes are situated at a con- 
siderable distance from the margin, but this is not a constant 
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character. The diameter of the valve varies from 'OOBC to 
•0073". My friend Mr. Norman^ who was the first to 
examine the Moron deposit^ well deserves that this magnifi- 
cent species shoidd bear his name. 

Auliscus Moronensis, n. sp., Grev. — Large ; valve broadly 
oval^ with a circular smooth umbilicus; converging and 
radiating lines beset with numerous minute puncta, the 
lateral ones widely plumose^ dichotomous; processes 2. 
(Pig. 6.) 

Hab. Moron deposit ; George Norman, Esq. ; R. K. G. 

This fine diatom is evidently allied to Auliscus pruinosus 
of Bailey, from which, indeed, it is not easy to separate it in 
words, although it is abundantly distinct. The essential 
difierence lies mainly in the radiating lines. These, in 
A, pruinosus, are very fine and delicately scabrous, the latter 
effect being produced by the minute jaggedness of the lines 
themselves. In our new species the lines are far more 
robust, less exquisitely symmetrical, and the apparent rough- 
ness is caused by minute, distinct puncta occurring on their 
surface at short irregular intervals. A, pruinosus is supposed 
to be always circular, but I do not venture to place much 
confidence on that character. Nevertheless it is worthy of 
remark that all the examples of A, Moronensis which have 
come under my observation are broadly oval. Long diameter 
about 0055". 

BiDDULPHIA. 

Biddviphia punctata, n. sp., Grev. — Side view elliptical- 
oval, the ends sub-obtuse, with short, obtuse, roundish pro- 
cesses and two transverse blank lines ; structure uniform, 
composed of minute puncta. (Fig. 10.) 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. ; R. K. G. 

Of this species I have met with four or five examples, all 
agreeing so closely that I feel justified in regarding it as 
well-defined. The transverse lines do not appear to indicate 
any septum, but they are very conspicuous. The position 
they occupy towards each end of the valve is at about a 
third of its entire length. The short processes very much 
resemble those of B, pulchella. Longest diameter about 
•0055". 
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Triceratium. 

Triceratium zanatum, n. sp., Grev. — Small; valve with 
nearly straight sides, and obtuse angles, furnished with round- 
ish pseudo-nodules ; surface minutely punctate, with a circular 
blank umbilicus, and with the angles cut off by two broad 
blank lines. (Fig. 3.) 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson^ 
Esq. 

A handsome and striking little diatom. Pseudo-nodule 
filling up the external angle. Surface closely and minutely 
punctate, with a row also of minute puncta (15 in *001'^) 
along the margin. Umbilicus distinct, smooth, circular. 
Angles separated from the centre by two blank lines or 
bands ; the first situated considerably nearer the centre than 
the apex ; the second just beneath the angle itself, there being 
only a single row of puncta between them. Distance between 
the angles about *0030'^ The species to which this diatom is 
most nearly allied is T. cellulosum, ('Trans. Mic. Soc.,' 
vol. I, N. S. Plate iv, fig. 14.) M the same time the 
differences are so marked that it is quite unnecessary to 
point them out. 

Triceratium pallidum, n. sp., Grev. — Small; valve with, 
straight sides, subacute angles, 4 — 6 short vein-like lines 
given off firom the margin, and the whole area filled with 
scattered puncta, larger in the centre, extremely minute to- 
wards the margin and in the angles. (Fig. 7.) 

Hab. Barbadoes deposit, Cambridge estate. 

I am not acquainted with any species to which the present 
one bears any affinity unless it be T. areolatum, which it 
somewhat resembles in outline and in the sharp vein-like 
marginal lines. In other respects the structure is totally 
dissimilar. The distance between the angles is •0030''. 

Triceratium definUum, A. sp., Grev. — Small; valve with the 
sides straight in the middle, the angles broadly ovate, with 
transverse lines of separation, which convert the interior into 
a nearly equal hexagon ; pseudo-nodules large ; surface filled 
with lines of minute radiating puncta, the margin with a row 
of larger puncta. (Fig. 8.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. 

rhiis species approaches T. insiffne, but differs in various 
essential particulars. That somewhat variable diatom, of 
which I have examined a considerable series, has the sides 
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invariably and decidedly concave. In the present species 
they are (apart from the trifling curve of the angle) per- 
fectly straight. Then, I have never seen T. insigne with 
anything more than a row of puncta, cutting off the angles; 
whereas in T, definitum, an actual line is quite conspicuous. 
It may also be remarked that the angles are not rounded 
(to the extent of the segment of a circle) as T. insigne, but 
are rather ovate in outline. The distance between the angles 
is -0028", and the marginal puncta 8 in '001". 

Tnceratium unguiculatum, n. sp., Grev. — Large; valve 
with 4 angles, very concave sides, and rather large hexagonal 
cellules; angles somewhat obtuse, furnished with a minute 
claw-like process. (Fig. 9.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. ; R. K. G. 

Of this, one of the most distinct and constant species in 
the whole genus, I have examined a number of specimens. 
The hexagonal cellules (6 in *001'^) are uniform in size, and 
form a delicate reticulation. The most remarkable feature, 
however, in the valve is the slender claw-like process which 
seems to occupy the place of pseudo-nodule, and to arise from 
a small callous base just within the angles. Distance be- 
tween the angles •004<y'. 

TViceratium plumosum, n. sp., Grev. — Lai^e; valve with 
nearly straight sides and broadly rounded angles ; structure 
composed of a central large umbilicus, from which radiate 
plumose lines of hexagonal cellules ; pseudo-nodules absent. 
(Fig. 4.) 

Hab, Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

An exceedingly beautiful species, and as distinct as the 
preceding. The radiating lines of cellules are very narrow 
as they originate from the umbilicus, and gradually increase 
in size until they are about 7 in 'OOr'. As they proceed 
they keep giving off new lines to All up the space, and near 
the margin the x^llules again diminish in size, especially 
within the angles. Diameter between the angles '006(y^ 



Entogonia. 

Eniogoma reticulata, n. sp,, Grev. — ^Valve with nearly 
straight sides and obtuse angles with extremely prominent 
pseudo-nodules; compartments of the border minutely but 
distinctly reticulato-cellulate ; central triangle with fine radi- 
ating costs. (Fig. 5.) 
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Hab. Barbadoes deposit^ Cambridge estate; C. JohnBon^ 
Esq. ; R. K. G. 

The only species with which the present diatom can be 
compared is E. amabilis (' Mic. Journ./ vol. Ill, N. S., PI. X, 
fig. 21) ; but the structure of the border in the latter is very 
different, being composed of distant transverse rows of minute, 
distinct, and somewhat remote pore-like cellules. In the 
species under consideration, on the contrary, it is a uniform 
and continuous network of hexagonal cellules. In both, the 
pseudo-nodules are unusually developed, especially in E. reti- 
culata, where they are so long as to make the valve, when 
seen obliquely, look like a low thi^e-legged footstool. As in 
the other species of this genus, the costse of the border are 
extremely variable in number. I have seen as many as nine 
on one side, without reckoning the short ones connected with 
the angles. The distance between the angles is about *0035^\ 



TRANSACTIONS. 



Descriptions oJ New and Babe Diatoms. Series XIII. 
By R. K. Grevillb, LL.D., F.R.S.E., &c. 

(Communicated by F. C. 8. Roper, Esq., F.L.S.) 
(Read May lltli, 1864.) 

(Plates XII & XIII.) 

AULACODISCUS. 

Aulacodisctts extans, n. sp.^ Grcv. — Large; rays 4^ foiminff 
elevated ridges terminating in broadly rounded margin^ 
inflations; processes oblong ; granules small; minute raised 
points remotely scattered over the surface of the disc. 
Diameter 0090". (PI. XII, fig. 1.) 

Hab. Barbadoes deposit, Cambridge estate ; C. Johnson, 
Esq. ; R. K. G. ; extremely rare. 

A noble species, which for a long time I only knew by 
small fragments. It is conspicuous at once for the large 
cruciform ridges, which are, in fact, inflations of the disc 
extending from the centre to the circumference, and pre- 
serving a nearly horizontal position, while the intermediate 
spaces following the usual convexity of the disc pass out of 
focus. In the centre is a small circular blank space from 
whence the close lines of minute granules radiate, having a 
great similarity to those of A, decorus. 

The processes are so marginal that when the disc is viewed 
vertically, they reach or pass slightly beyond the outer line. 
Over the whole surface of the disc minute apiculi are remotely 
scattered, but are most evident on the large terminal in- 
flations. This fine diatom is allied to A. mammosus, in which 
the inflations are also dotted with apiculi, which were over- 
looked in the representation. That species, however, is 
much smaller, and the inflations are suddenly elevated like a 

VOL. XII. h 
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cone, instead of being continued in a horizontal direction^ as 
in A^ extans. 

AULISCUS. 

AuUscus omatus, n. Bp., Orev. — Small; valve circular, with- 
out any umbilical space, the whole surface very minutely 
granulose; processes 6. Diameter -0027^^ (Fig. 2.) 

Hab» Barbadoes deposit, Cambridge estate; in slides 
kindly communicated by C. Johnson, Esq. 

The more recently discovered species of this beautiful 
genus considerably disturb what have been usually regarded 
as its typical characters. In A, Raffsianus, it is witn difficulty 
that any trace of converging lines can be perceived through 
the meshes of the network which appears to envelope it. In 
A. ambiguus the entire surface is filled up with a very minute 
cellulation, not the slightest convergent arrangement of anv 
kind being apparent. And now we have a species in which 
the surface is throughout, uniformly and exceedingly minutely 
granulose. In addition to this peculiarity it stands alone in 
possessing five processes; and as the alternating ones of the 
lower valve are almost equally conspicuous, the circle is 
nearly filled up. The occurrence of this diatom tends to 
confirm the idea previously thrown out, that the number of 
processes may furnish a reliable character. 



EuFoniscus. 

Eupodiscus trioculatus, n. sp., Grev. — Valve, with 8 large, 
flat, circular processes ; surface minutely reticulato-cellulate. 
Diameter -0085''. (Pig. 3.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. ; B. K. G. 

It is quite possible that this diatom, three specimens of 
which are now before me, may belong to the genus AuUsctts, 
as the three processes appear to point in that direction. But 
in the absence of characters more strongly distinctive of that 
genus, I consider it a safer proceeding to place it in Eupo- 
discfis. Indeed it seems to evince considerable affinity with 
the following species, as well as with E. octdatus. 

Eupodiscus Barbadensis, n. sp., Grev. — ^Disc irregularly 
reticulato-cellulate, the cellules being equal in size through- 
out ; processes 2, large, flat, circular ; margin with a row of 
very minute granules. Diameter -0080^ (Fig. 4.) 
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Hob. Barbadoes deposit^ Cambridge estate ; C. Jolmson^ 
Esq. 

At first sight this species might be taken for a small varietj 
of Auliscus RalfstanuSy which it greatly resembles in the pro- 
cesses and in the character of the reticulation. The latter^ 
however, is much smaller and destitute of puncta. The ex- 
treme margin is minutely headed, the beads 17 in •001'', a 
character never observed, I believe, in the AuHsci. The 
present species is closely allied to E. oculatus, found in the 
Monterey fossil earth, from which it differs in its much 
smaller diameter, and in the cellules not diminishing in size, 
and never becoming in the slightest degree radiate toward 
the margin. In proportion to the size of the disc, the pro- 
cesses are broader, even, than in E* oculahu. 



Tbiceratium. 

TViceratium pratenue, n. sp., Grev. — ^Minute ; valve with 
concave sides, the concavity interrupted by a small convexity 
in the middle ; the attenuated angles with a minutely rounded 
apex containing an indistinct pseudo-nodule ; surface with 8 
central spines, and radiating puncta, the margin with a row 
of larger cellules. Distance between the angles from '0013'' 
to -0020". (Fig. 16.) 

Hab, Barbadoes deposit, Cambridge estate; in slides 
communicated by C. Johnson, Esq. 

In all the examples which I have seen, the central spines 
are present, although sometimes very inconspicuous. The 
central portion of the valve is circular and somewhat concave, 
and the minute puncta radiate to the boundary of this area, 
while beyond it they appear to be disposed without any par- 
ticular order. The margin of that part which may be said to 
belong to the angles, is fiimished with a row of larger puncta 
or cellules. 

7Hceratiumperminutum,n. sp., Grev. — ^Minute; valve with 
concave sides (slightly convex in the middle portion) ; angles 
attenuated, obtuse, with a minute indistinct pseudo-nodule, 
separated from the centre by a slender line on which is 
situated a minute spine; puncta radiating, about 4 larger 
marginal ones in the angles. Distance between the angles 
'0015". (Pig. 18.) 

Hob. Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

In some respects this little species is allied to the preceding, 
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which it resembles closely in form. But it is separated at 
once by the distinct but delicate line which divides the angles 
from the centre^ and which also gives a more angular cha- 
racter to the central area. The spines appear to be invari- 
ably placed upon these lines^ and attract the eyes as points of 
light. 

Triceratium venuiomm, n. sp., Grev, — Minute ; valve with 
straight sides and somewhat rounded angles \ surface marked 
with remotely scattered^ minute puncta, and short vein-like 
lines given off in pairs from the margin. Distance between 
the angles *0020". (Fig. 21.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. 

A very distinct little species, without any appearance of 
pseudo-nodules in the angles. 

Triceratium obesum, n. sp., Grev. — Minute ; valve with 
slightly concave sides and very rounded angles; a few very 
short lines projecting fix>m the margin, a few very minute 
puncta formmg a central triangular figure, and a few others 
arranged in a line so as to cut off the angles. Distance be- 
tween the angles -0012^ (Fig. 11.) 

Hab. Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

The angles are perfectly smooth, and present no appear- 
ance of pseudo-nodules. The short lateral lines are equi- 
distant and five or six in number. 

THceratium Rylandsianumy n. sp., Grev. — Small; valve 
with straight sides and large, rounded, capitate angles cut ofi' 
from the centre by a transverse line ; surface minutely gran- 
ulose; margin with a few remote puncta. Distance between 
the angles -0025'^ (Fig. 6.) 

Hab. Barbadoes deposit, Cambridge estate; in slides com- 
municated by C. Johnson, Esq. 

A very remarkable and distinct species. The angles have 
the appearance of a circular loop without markings of any 
kind. The margin is strong, and extended round the angles, 
the transverse line cutting them off from the centre being 
equally strong. The marginal puncta (about 6 or 7) appear 
as if imbedded in the substance of the margin itself. 

Triceratium microstictum, n. sp., Grev. — Large ; valve with 
slightly convex sides and somewhat obtuse angles; surface 
filled with minute radiating puncta; margin with a row of 
conspicuous granules, largest in the middle ; angles minutely 
punctate, cut off from the centre by a fine transverse line. 
Distance between the angles -0052''. (Fig. 17.) 
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Hab, Barbado€8 deposit^ Cambridge estate; C. Johnson^ 
Esq. 

I am not aware of any species with whieb our present 
diatom can be confounded. The radiating puncta are pale, 
slightly increasing in size from the centre to the margin, 
which latter is well characterised by a row of larger and 
darker roundish cellules, 8 in '001'', which become smaller 
by degrees and disappear before reaching the angles. 

Triceratium attenuatum^ n. sp., Grev. — Small; valve with 
undulate sides and attenuated angles, terminating in short 
minute horns ; whole surface loosely cellular, with a circular 
umbilicus and a band of linear-oblong cellules cutting off 
each angle. Distance between the angles '0027". (Pig. 10.) 

Hab, Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

A singular diatom, bearing no resemblance to any recorded 
species of the genus. The reticulation may be compared to 
a pattern of fine lace- work. The rather large umbilicus con- 
tains a few obscure cellules considerably larger than those of 
the general area, while those of the angles are smaller. The 
most remarkable feature is the row of about seven or eight 
linear-oblong cellules placed side by side, and which cut off 
the angles. 

Triceratium ligvdatum, n. sp., Grev. — ^Valve triradiate, the 
segments somewhat ligulate, terminated by a sub-elliptical, 
obtuse pseudo-nodule; surface fitted with minute, radiating 
puncta. Distance between the angles -0038". (Pig. 9.) 

Hab. Barbadoes deposit, Cambridge estate ; in slides com- 
municated by C. Johnson, Esq. 

This species is nearly allied to T. Solenoceros, but is sepa- 
rated from it by the pseudo-nodules, which are cut ^ofi^ by a 
fine transverse line, and are very minutely punctate. There 
is also a row of marginal puncta, larger and darker than 
those which radiate from the centre. 

TViceratium ituBquale, n. sp., Grev. — Minute; valve un- 
equally triradiate, the angles minutely obtuse, the extreme 
ends separated by a transverse line ; surface minutely and 
faintly punctate, the margin composed of a line of closcj 
larger puncta. Distance between the angles "0020" to 'OOSO''. 

(Fig. 19.) 
Hab. Barbadoes deposit, Cambridge estate; in slides 

communicated by C. Johnson, Esq. 

Invariably with unequal sides, so that one arm, at least, 

is extended more than the others. The sides are unequally 

concave; the angles prolonged and slender. There is no 
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obvious radiating arrangement in the minutely punctate 

structure. 

Triceratium perpusiUum, n, sp., Grev, — ^Minute ; valve with 
the sides very deeply concave, and the angles broaiUy rounded; 
centre smooth, the angles filled with an oval mass of very 
minute puncta. Distance between the angles 'OOIZ". (Pig. 

13.) 
Hab. Barbadoes deposit, Cambridge estate; in slides 

communicated by C« Johnson, Esq. 

In this minute and well-marked species I cannot per- 
ceive that the angles are cut off from the centre by a 
transverse line. It is not therefore so closely allied to 
T. castellatum and Normatuanum, as it would appear to be 
from its form. 

TYiceratium Smithianum, n. sp., Grev. — ^Valve with slightly 
convex sides and rounded angles containing prominent pseudo- 
nodules; surface filled with closely radiating lines of very 
minute puncta, having a central space in which they are 
sparingly scattered ; margin very strong. Distance between 
the angles -0040''. (Fig. 7.) 

Hab, Barbadoes deposit, Cambridge estate; Gteorge J. 
Smith, Esq. ; R. K. G. 

This species was kindly communicated to me by its dis- 
coverer, Mr. G. J. Smith, of Workington, and the specimen 
accidentally destroyed, but not before I had made the 
drawing now engraved. Two other examples have subse- 
quently occurred to myself, which in all respects confirm the 
characters exhibited in the original specimen. This species 
is remarkable for the fine and extremely close radiating 
punctation which does not commence from the centre itself, 
but from the edge of a rather large half-blank space, in which 
a few puncta are remotely scattered. The strong margin is 
not striated. The pseudo-nodules are not large, but sharply 
defined, and are evidently very prominent. Tnis diatom is 
allied to my T, connexum, but the structure is more minute, 
and the small, defined umbilicus of that species differs 
widely from the central half-blank space in T, Smiihianium, 

Triceratium irregulare, n. sp., Grev. — Large ; valve pale, 
with nearly straight sides and rounded angles, generally more 
or less unsymmetrical ; margin very slender ; cellules con- 
spicuous, radiating, and somewhat plumose, nearly equal in 
size ; angles within slightly concave. Distance between the 
angles -0040" to -OOBS". (Pig. 5.) 

Hab, Barbadoes deposit, Cambridge estate ; common. 

The most frequent of all the TYiceratia which occur in the 
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Barbadoes deposit, and under all its variations easily recog- 
nised by its size, pale colour, and radiating, and somewhat 
plumose, Bubquadrate cellules, which are also sometimes 
more or less concentric. It is rarely that a truly symmetrical 
valve can be seen. Generally the sides of the valve differ, 
more or less, as well as the angles, even in the same specimen. 
There is no pseudo-nodule whatever, but often a slight con- 
cavity and a less conspicuous cellulation within the angles. 

THceratium foveatum^ n. sp,, Grev. — Small; valve with 
straight sides and rounded angles ; surface with 6 radiating 
segments alternately raised and depressed; those terminating 
at the sides oblong, with small remote equal cellules ; the 
intermediate ones passing to the angles with cellules, larger, 
remote, imequal, and pit-like. Distance between the angles 
•0030''. (Fig. 15.) 

Hab. Barbadoes deposit, Cambridge estate; in slides 
communicated by C. Johnson, Esq, 

This most remarkable species is so unlike any one pre- 
viously described, that it scarcely requires any supplementary 
notice. The cellules in the six compartments are not arranged 
in any regular order. Immediately within the angles is a 
cluster of very minute puncta, but no obvious pseudo-nodule. 

THceratium firmum, n. sp., Grev. — Minute; valve with 
straight sides, rounded angles, and strong, coarsely striated 
margins ; surface filled with rather large, subquadrate, some- 
what radiating cellules ; angles minutely punctate. Distance 
between the angles -0022". (Fig. 8.) 

Hab. Barbadoes deposit, Cambridge estate; in slides 
communicated by C. Johnson, Esq. 

A stout, pretty little species; the cellules largest in the 
centre, where they are 5 or 6 in '001'', somewhat radiat- 
ing, and sometimes more or less concentric. Margin thick, 
strongly defined, broadest in the middle. 

Triceratr^m modestum, n. sp., Grev. — Small; valve with 
strictly straight sides and rounded angles ; surface reticulato- 
cellulate, the cellules angular (not hexagonal), becoming 
smaller towards the angles, which are somewhat concave 
within and destitute of pseudo-nodules; mai^in striated. 
Distance between the angles *0025'^ (Fig. 14.) 

Hab. Barbadoes deposit, Cambridge estate; C. Johnson, 
Esq. 

Conspicuously reticulato-cellulate; the celloles 5 or 6 in 
'001'', with slender walls, becoming smaller within the 
angles, but not passing into puncta. Margin at the angles 
somewhat thickened. 

Triceratium acutanffulum, n. sp., Grev. — Large; valve with 
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4 acute angles^ and concave sides^ the angles thickened and 
bearing a claw-like process ; granules or cellulation radiating^ 
the cellules becoming larger as they approach the margin. 
Distance between the angles 'OOSO", (Fig. 12.) 

Hab. Barbadoesi deposit^ Cambridge estate; C. Johnson^ 
Esq. 

AH the valves I have seen are 4-angled^ and sharply acute ; 
colour pale; cellules near the margin 7 in •001". The 
margin itself slender, with a row of darker cellules. This is 
a most distinct species. 

TViceratium oculatum, n. sp., Grev. — Small ; valve with 4 
angles and nearly straight sides, the angles much rounded, 
with large transversely oval pseudo-nodules; surface filled 
with minute, radiating puncta. Distance between the angles 
•0018". (Fig. 20.) 

Hab. Barbadoes deposit, Cambridge estate; very rare; 
in slides communicated by C. Johnson, Esq. 

Whether this be the normal condition of the species it is 
impossible at the present moment to say, as only a single 
specimen has been observed. 



On the Structure and Formation of the Sarcolemma of 
Striped Muscle, and of the exact relation of the 
Nerves, Vessels, and Air-tubes [in the case of Insects) 
to the Contractile Tissue of Muscle. By Lionel S. 
Beale, M.B., F.R.S., Fellow of the Royal College of 
Physicians ; Professor of Physiology and of General and 
Morbid Anatomy in King*s College, London ; Physician 
to King^s College Hospital. 

(Read June Sth, 1864.) 

(Plates XIV & XV.) 

The apparently structureless and perfectly transparent 
membranous tube called the sarcolemma contains the con- 
tractile material of striped or voluntary muscle, which may be 
split up in a longitudinal direction to form ^^ fibrillse,'^ and in 
a transverse direction to form " discs." The precise relation 
of the sarcolemma to the contractile material of the muscle 
on the one hand, and to the nerve-fibres and capillaries on 
the other, and the mode of its formation, have long been 
questions of the utmost interest to anatomists and physio- 
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logists. But as the difficulty of determining these essential 
points is very greats and as some of the appearances seen 
could be accounted for in several different ways, many 
conflicting accounts of the arrangement have been given, and 
are noif entertained and taught by different authorities. 
The consideration of the nature and mode of formation of 
the sarcolemma involves the discussion of the relation of the 
nerves and vessels to the contractile material of striped 
muscle; and though the question is anatomical, it has a 
physiological bearing of the utmost interest and importance. 
Sarcolemma is even more distinct, and certainly more readily 
demonstrated, in the muscles of many insects than in those of 
vertebrate animals. 

Sarcolemma not constantly present. — ^This membrane is not 
to be demonstrated in connection with all the elementary 
fibres of striped muscle in vertebrate animals, and it would 
therefore appear that sarcolemma was not essential to the 
growth, development, and formation of muscular fibre ; nor 
can it be a structure necessary to the due performance of the 
function of this highly elaborate form of contractile tissue. 
Sarcolemma cannot be demonstrated upon the muscular fibres 
of the heart nor upon those of the toLgue. In the auricle of 
the frog^s heart, in the lymphatic hearts and in the tongue of 
the same animaJ, the striped muscular tissue forms in many 
places a sort of web of exceedingly fine fibres, many being so 
fine that they are not wider than the very fine fibres or fibrillse 
into which an elementary fibre of the limbs, for example, may 
be split up. Now, it is most certain that these very fine fibres 
are not enclosed in a tubular membrane, as may be proved 
most distinctly in many of those cases in which the fine 
fibres taper into tendons. Moreover, there are many other 
localities in the frog in which very distinct and narrow 
elementary fibres may be demonstrated, in which no tubular 
sarcolemma can be detected — for example, in the small 
muscles of the eyelids and eyeball, in parts of the mylo-hyoid 
of the green tree frog, and in young muscles of the limbs. 

Character of sarcolemma. — Of the existence of such a 
tubular membrane, however, in many cases there is not the 
least. question. It is a tube often firm and of measiirable 
thickness, with nuclei in connection with it. It is as clear 
and positive as a kidney-tube from which the epithelium has 
been washed out. Generally, the tube of sarcolemma is very 
firm and most distinct in old elementary muscular fibres of the 
muscles of the limbs and those which possess l;wo distinct 
points of attachment ; but in these I have noticed that while 
the structure is distinct in the case of the old foid fnlly 
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formed elementary fibres^ it is not to be demonstrated as a 
distinct tube in the case of the young elementary fibres of 
the same muscle. 



THE FORMATION OF 8ARC0LEMMA. 

Of the masses of germinal matter {nucUf^) in relation with 
striped muscle, — In considering the development of muscular 
tissue, and other structures connected with it, it must be 
borne in mind that several tissues of very different nature 
are undergoing development at the same time, and in very 
close relation with one another, and that the apparent 
confusion often observed in specimens is in great measure 
due to the number of nuclei which take part in the formation 
of these different textures. Even at a very early period of 
development of muscular tissue nuclei of more than one kind 
can be clearly recognised, and have been figured by some 
observers. But I am not aware that any one has succeeded 
in following out the changes which these several kinds of 
nuclei undergo, or in .demonstrating the precise part they 
play in the production of the tissues whicb undoubtedly exist in 
the fully formed muscle, but which cannot be recognised at an 
early period of development. There are at this early period — 
(PL XIV, fig. 1) nuclei which take part in the formation of the 
muscular fibres; (fig. 2) nuclei concerned in the development of 
vessels; (PL XV, fig. 3) nuclei concerned in the development 
of nerves. The last two series of nuclei are generally sepa- 
rated from the first by the thickness of the contractile tissue 
produced ; but in some cases, in consequence of the produc- 
tion of muscular tissue taking place on one side only of 
the mi\scular nuclei, the latter are in such cases very close to 
the nuclei of the vessels and nerves. In the muscles of insects 
a vast collection of nuclei are sometimes seen upon the sur- 
face of the muscular fibres. These nuclei are concerned in the 
development of the trachese and of the nerve -fibres ; but at 
this early period these structures are so exceedingly transpa- 
rent that no distinct fibres, or, indeed, any form of structure 
can be traced between the several nuclei, and it is necessary, 
in order to ascertain the meaning of the appearances observed, 
to examine muscular fibres of animals of the same kind at 
different ages. The various stages of development of the 
nerves and trachese may be very clearly made out in the 

* I use the term *' nucleus " in a general sense only. Tlie ordinary name 
J5y which these matses of living or germinal mailer of the muscle are known 
is "nuclei," for which reason only I use it here. 
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common silkworm^ if care be taken to prepare the specimens 
according to the principles I have laid down.*'*" 

The facts have an important hearing upon the question of 
the precise nature and origin of the nuclei which exist in 
connection with^ or external to^ the sarcolemma ; but it must 
be borne in mind that the number of these nuclei is very 
different in the sarcolemma of different animals. Thus, in 
some cases the membrane seems to be entirely destitute of 
nuclei, while in other instances a vast number of nuclei 
exist. 

The matter is rendered still more difficult of explanation 
by the fact that the nuclei seen in connection with the 
sarcolemma have a different origin in different cases. If the 
muscular fibres of the white mouse be examined after the 
application of the acetic acid, the observer would conclude 
that the sarcolemma contained a vast number of nuclei 
imbedded in its structure. If he were to examine the 
specimens more attentively, he would notice that in many 
cases nuclei followed each other as if arranged in a line, and 
he would farther notice that these lines crossed the muscular 
fibre in different directions, some passing transversely, some 
obliquely, while some pursued for a short distance a longi- 
tudinal course. It is not possible to arrive at the explanation 
of these appearances, unless a specimen obtained from an 
animal the vessels of which have been minutely injected, 
and the nuclei of the tissues successfully stained with carmine, 
be examined after soaking in glycerine or syrup. The real 
meaning of the nuclei can, however, then be readily and 
positively determined. It becomes at once evident that 
the nuclei seen upon the surface of the elementary fibres are, 
for the most part, the nuclei of vessels and nerves. These 
structures (vessels and nerves) are so freely distributed upon 
the surface of the muscular fibres of this animal that the 
sarcolemma appears as a nucleated membrane in specimens 
which have been treated by acetic acid or potash. That they 
lie external to the sarcolemma is proved by the fact that 
they may be stripped off firom the surface of this membrane. 
For representations of the vessels and nerves distributed to 
the elementary muscular fibres of the white mouse, see 
also my paper in the ' Phil. Trans.' for 1860, pi. xxiii, figs. 5, 
6, 7, and ' How to Work with the Microscope,' third edition, 
pi. xxvii, page 76. 

Now, at the spot where a bundle of fine nerve-fibres is 
about to divide into smaller bundles, to be distributed to the 
elementary muscular fibres, there is, of course, a large collection 

* See ' How to Work with the Microscope,' 3rd edition, p. 205 ei teg. 



98 Db. Bbale^ on Sarcokmma. 

of nuclei, and when the very fine nerve-fibres passing between 
these are destroyed, or, owing to the refractive power of the 
fluid in which the specimen is examined, are rendered com- 
pletely invisible, which is invariably the case in specimens 
immersed in fluids consisting principally of water — a defective 
method still pursued by Kiihne and others in Germany — the 
appearance is that of a little collection of nuclei upon or be- 
neath the surface of the sarcolemma. And as it often hap- 
pens that small dark-bordered fibres (the subdivisions of which 
are really distributed to muscular fibres at a long distance 
from the point of the specimen under observation) here lose 
their dark-bordered character, and in preparations mounted 
in aqueous fluids cannot be followed much beyond this point, 
the dark- bordered fibre often appears as if it ceased, and was 
connected with the collection of nuclei. 

When such collections of nuclei are protected from the 
immediate pressure of the thin glass by a layer of thin ele- 
mentary muscular fibres, they appear, in specimens immersed 
in aqueous fluids, to be beneath the surface of the sarco- 
lemma. This is one of the explanations of the appearances 
observed by Kiihne, Rouget, Engelmann, and others. Such 
collections of nuclei, supposed to be beneath the sarcolemma, 
have recently been described by Kiihne as nervenhiigel; and, 
although twenty.four years ago such nuclei could not, by 
any possibility, have been seen by the microscopes then in 
use, or demonstrated by the modes of preparation then 
employed, these collections have been christened after 
Doyere, who traced bundles of nerve-fibres to the surface of 
the muscles of certain tardigrada;*^ and, as his means of 
investigation prevented him from being able to trace their 
further ramification, he naturally inferred that they termi- 
nated there. The eminences figured by Doyere are the 
points at which a bundle of nerve-fibres reaches the muscle, 
and the fibres commence their ultimate ramifications upon 
the surface. Kiihne's recently discovered Doyereschenhiigel 

• Doj^re, as would be supposed (writing twenty-four years ago), says 
nothing about the relation of the nerve-fibres to the sareoUmma, but describes 
them as spreading out over the surface of the muscle, sometimes extending 
over its entire length. The muscle represented by him in pi. xvii, fig. 4, 
seems to be perfectly continuous in structure w'ith the nerve-fibre. It 
is quite impossible to say which is nerve and which muscle. Kiihne 
seems to support this idea of Doyere, that the contractile tissue of the 
muscle passes by continuitjr of structure into the nerve. After writing 
voluminous memoirs and arriving at novel conclusions, the Berlin anatomist 
at last discovers the truth by going back twenty-four years ! See " Memoire 
sur lea Tardigrades ;" * Ann. des Sciences naturelles,' Seoonde Serie, t. xiv, 
J 940. 
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are undoubtedly of the same nature — ^not^ as he has repre- 
sented them^ a nucleated structure^ in which the nerve ends, 
situated beneath the sarcolemma. 

From what has already been said it will be inferred that 
I hold the opinion that many of the nuclei seen in connec- 
tion with the sarcolemma of striped muscle are really the 
nuclei of vessels and nerves ramifying upon its external 
surface. Not only so^ but I have proved that these nuclei may 
be stripped off from the surface of the sarcolemma with the 
vessels and nerves to which they belong, leaving this 
membranous tube clear and almost destitute of any nuclei 
whatever. I have even stripped off the layer in which the 
vessels and nerves ramify from the surface of the sarco* 
lemma^ by forcing injection in the interval between. (See 
' Phil. Trans./ I860, p. 616.) In other cases, however, the 
capillary vessek and nerves adhere so intimately to the sarco- 
lemma that they may be said to form part of its substance. 

Of the nuclei of the sarcolemma, — ^Besides the three kinds 
of nuclei observed in connection with the embryonic muscle, 
and consisting of — (1) nuclei concerned in the develop- 
ment of the muscular tissue ; (2) nuclei taking part in the 
formation of vessels ; (fig. 5) those taking part in the pro- 
duction of nerves; there are in the fully formed muscle 

(4) nuclei imbedded in the substance of the sarcolemma; 

(5) nuclei in the connective tissue, upon its external surface, 
and continuous with it ; and, (fig. 6) nuclei upon the surface of 
the contractile tissue, just beneath the surface of the sarco- 
lemma. In order to ascertain, the nature and mode of origin 
of the nuclei which are not connected with muscles, nerves, 
or vessels, it is necessary to consider more particularly 
the mode of origin of the transparent membranous sarco- 
lemma itself. 

It has been already stated that sarcolemma is imper- 
ceptible in young muscles, distinct but thin in fuUy formed 
muscles, thick and comparatively firm in old muscles. Now, 
it is quite certain that the sarcolemma does not result 
from changes taking place in an expansion of flattened cells 
covering the surface of the muscle — an undoubted mode 
of origin of some delicate membranous structures — for no 
such cells are to be demonstrated during the development 
of the muscle in any case. Next, it must be borne in mind 
that the apparent smoothness of the external surface of the 
sarcolemma is due to the action of the fluids in which it is 
usually immersed for the purpose of examination. If, how- 
ever, the most smooth sarcolemma be carefully preserved 
in viscid media, readily miscible with water, as syrup or 



100 Db. Beale^ on Sarcolemma, 

glycerine, fine fibres will be found projecting from every 
part of its external surface. And, as for example, in the 
case of many muscles of the frog, where the elementary mus- 
cular fibres can be separated from one another without 
being actually torn apart, and in many of the old muscles of 
insects, it is seen that the sarcolemma is continuous with the 
intermuscular connective tissue. In fact, the membranous 
sarcolemma seems to pass into the slightly fibrous con- 
nective tissue. And in those instances in which there is an 
absence of true sarcolemma investing the muscular fibres, 
there exists, in all cases, delicate connective tissue, which 
forms a bond of union between them, and in which, it may 
be said, the muscular fibres are imbedded. If such fine muscu- 
lar fibres were to waste, a small amount of connective tissue 
would remain, and this would be added to that which 
already exists. And, in certain cases of disease, in which the 
contractile material becomes altered and converted into a 
form of connective tissue, this latter substance is continuous 
in structure with the sarcolemma. This, taken in considera- 
tion with many other facts tending to the same conclusion, 
leads me to regard the contractile tissue of muscle as consist* 
ing of a special contractile material which is imbedded in 
a transparent indifferent tissue, which increases in amount as 
the contractile material wastes. 

The intermuscular connective tissue is not, in any case, 
developed as a framework for the support of the muscular 
tissue, as is generally maintained ; for neither is its firmness 
or its amount the greatest in those cases in which the mus- 
cular tissue is most largely developed,-^or at the time when 
the muscular tissue is softest, and therefore in greatest need 
of support, as at an earlier period of development, — for at 
this time there is really no connective tissue ; but when the 
muscular tissue wastes or degenerates, in old age, when its 
action is feeble, and in cases in which, from various causes, 
the [contractility of the muscle is impaired, the amount of 
intermuscular connective tissue >attains its maximum. In 
fact, as in wasting of glands, such as the liver and kidney, 
the secreting structure comes at last to be represented by 
connective tissue, and its nuclei (masses of germinal mat- 
ter) by connective-tissue-corpuscles, — so these bodies and the 
connective tissue between them and continuous with them 
are all that remain of what was once muscle. 

In considering the mode of formation of the sarcolemma, it 
must also be remembered that this structure is continuous 
with connective tissue at the point where the muscle joins 
the tendon ; in fact, the sarcolemma and the intermuscular 
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connectiye tissue are represented by the connective tissue 
between the bundles of tendinous fibres. The nuclei of the 
muscle correspond to the nuclei of the tendon^ the contractile 
tissue to the fibrous tissue. That this is so^ is clearly proved 
by the fact that the contractile material of muscle may 
degenerate into a tissue which is continuous with^ and cannot 
be distinguished from^ the original normal tendon. 

There are, then^ many cases in which the nuclei of the 
intermuscular connective tissue appear as if they were nuclei 
of the sarcolemma, and cases iu which nuclei^ originally 
belonging to the contractile tissue^ in consequence of the 
wasting of the latter^ appear to be imbedded in the thickened 
sarcolemma. 

In order^ then^ to account for the nuclei in the sarcolemma 
which belong neither to the nerve-fibres^ nor the vessels^ nor 
the intermuscular connective tissue^ it is necessary to pass in re- 
view somewhat more in detail certain facts observed in studying 
the development of muscle. I have shown that in the deve- 
lopment of a bundle of nerve-fibres the nuclei in the intemer- 
vous connective tissue (the so-called nuclei of the tubular mem- 
brane) have descended from the same original nuclei which 
gave origin to those concerned in the production of the true 
nerve-fibres. Or^ in other words, that of the total number of 
nuclei (masses of germinal matter) which result from the 
division of the original nuclei, some take part in the develop- 
ment of true nerves while others produce connective tissue. 
And where dissimilar structures are developed in close 
relation with one another — as, for example, where a nerve- 
trunk and vessels are Aeyelo^^ pari passu in close proximity — 
there exists between them a certain proportion of indefinite 
connective tissue. The origin of the tissue in this neutral 
territory is obscure, but there can be little doubt that the 
nuclei present are in part the descendants of those which 
were concerned in the production of the nerve-fibres, and in 
part of those which were concerned in the development of 
the vessels. The same view will explain the origin of the 
connective tissue and its nuclei between the glandular ele- 
ments and the vessels of glands, and other cases in which 
indefinite connective tissue intervenes between, and is said to 
connect together, dissimilar structures; it being an un- 
doubted fact that in the development of these textures the 
masses of germinal matter first produced are forced to the 
outside by the formation of new masses within. The latter 
are instrumental in the development of the special structure, 
while the former are concerned in the production of the in- 
definite tissue (connective tissue) which invests this last. So it 
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would appear that nuclei found in intimate relation with the 
tissue of the sarcolemma are nuclei descended from the very 
same nuclei as those from which the mnscnlar tissue itself has 
been produced. And I conceive that the different conditions 
underwhichthe former nuclei have been placed is quitesufllicient 
to explain why^ in this case^ a tissue of very simple character^ 
and without any special endowments, results. Moreover^ it 
is quite possible that as the muscle advances in age the oldest 
portion of the contractile tissue degenerates, and the material 
which was incapable of absorption might thus go to increase 
the thickness of the sarcolemma from within, and a few of 
the nuclei, escaping destruction, would at length be imbedded 
in the substance of the sarcolemma, thus thickened by the 
addition of a simple form of connective tissue. 

It seems to me that the above explanations fully account 
for the formation of all the nuclei which have been demon- 
strated to exist in connection with the sarcolemma. 

The relation of sarcolemma to the vessels, nerves, and 
contractile tissue of muscle. — But at the present time the 
structure, origin, and mode of formation of the sarcolemma are 
of special interest with reference to the mode of distribution 
of nerves to striped muscular fibre. As is well known, the 
conclusions I have arrived at are at variance with those of 
Continental anatomists, not only upon the question as to 
whether the nerves terminate in free ends or form complete 
circuits, but also with reference to the position of the nerve- 
fibres with respect to the sarcolemma ; the general opinion 
now entertained being that the nerves actually perforate the 
sarcolemma and come into contact with the contractile 
tissue. The existence of such an arrangement is, without 
doubt, supported by the investigations of a great number of 
observers. The question is, however, one of such extreme 
delicacy, and for its elucidation requires such great care in 
the preparation of specimens, that many of the conclusions 
arrived at may result from misinterpretation of the appear- 
ances observed. I would, however, remark that many of the 
appearances delineated are at variance with what I have my- 
self seeft and have demonstrated to others, while the conclu- 
sions are so utterly incompatible with collateral evidence, 
that many independent observers refuse to accept them upon 
this last ground alone. 
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ON THS SARCOLSHIU OV TBS MUSCLS8 OP IN8SGT8. 

Aft some of the most potitiye •tatemente adTanoed zespecting 
the arrangenient of the nerveB result from observations upon 
the rnnscks of inaectB, I propose to consider the structure of 
the saroolemma and its relation to the musclar tissue on the one 
hand^ and to the nerve-fibres and trachese on the other, in this 
dass. And in order that my observations may be the more 
easily tested by other observers, I select the muscles of an 
insect which can be obtained very readily in adl countries and 
at almost every period of the year, viz., the common maggot 
or larva of the blow-fly. The specimens have been prepared 
according to the principles abready laid down. 

Careful observation of the sarcolemma in this insect shows 
the existence of a number of transverse lines. These lines 
are not the transverse lines of the muscular tissue, but they 
are situated in the sarcolemma itself, as proved in specimens 
in which the sarcolemma has been torn awav from the muscles. 
Not only so, but a thin layer, in which these lines may be 
discerned, may be torn from the surface of the sarcolemma, 
leaving the greater part at this membrane in its natural 
position. The distance which separates these lines from one 
another very nearly oorreq>onds with that which intervenes 
between the transverse markings of the muscle, and for this 
reason they have escaped observation (PL XV, fig. 9). 

It will presently be shown that these transverse lines in 
the sarcolemma are produced by the ramification of fine 
branches of the tracheae. Nerves and tracheae in considerable 
number may be followed to the sarcolemma covering the 
muscle; ana when seen in profile, especially in the case of 
the nerve-fibres, a portion of the sarcolemma is drawn out, 
as it were^ into a cone, the nerve, in fact, appearing to be 
connected with the summit of the cone. Such is the manner 
in which the Doy^reschen nervenhugel of Kiihne result. 
Doyereschen nervenhiigel are represented in figs. 7 and 10. 
Now, in these cases one. can often follow fine branches of 
the nerve*fibre from the point where it seems to pass into 
the Doyereschen nervenhugel for some distance over the 
surface of the sarcolemma. 

But, in order to demonstrate the highly elaborate arrange- 
ment of the nerve-fibres and tracheae of the insect-musde, 
it is necessary that in a well-prepared specimen, the con- 
tractile tissue should be ruptured within the tube of the 
sarcolemma^ and that the tube of the saroolemma should 

VOL. XII. i 



104 D&. Bbale^ on Sareolemma. 

not be much stretcHed or oompresaed. If this contrac- 
tile material is not thus removed from beneath the sar- 
colemma^ the numerous dark lines caused by the trans- 
verse striae of the muscle necessarily prevent the fiur more 
delicate lines caused by the finest tracheae and nerve^fibres 
ramifying upon the sarcolemma from being seen. Such 
an accident not unfrequently happens in the preparation of 
specimens from the maggot. One instance in which the 
arrangement about to be described was remarkably distinct 
is represented in PL XIV, fig. 1^ in which, also, the general 
mode of ramification of muscular nerves is represent^.''^ 

It will be observed in this specimen that one fine branch of 
the bundle of nerve-fibres traversing the muscle, after passing 
a short distance from the trunk, seems to cease abruptly upon 
the sarcolemma. Although I shall describe the arrangement 
of this one fibre, it must not be supposed that this is the only 
fibre distributed to this muscle, for many fine branches reacn 
the sarcolemma at other points from different nerve-trunks. 
The mode in which the terminal branch leaves the nerve*trunk 
is represented in fig. 2. At this spot three sets of nerve- 
fibres, passing in three different directions, will be noticed. 
One set takes the course of the original trunk, and is not 
concerned in the formation of the terminal branch. The two 
other sets, coming from opposite directions, imite to form the 
fine compound bundle, the further ramification of which will 
be considered presently. I have already drawn attention to 
this peculiar arrangement of nerve-fibres at the noint where a 
branch leaves the nerve-trunk, and have stated that it is to 
be observed in connection with aU nerves of all animals. (See 
my ' Archives,' No. XIV, page 127.) 

The point where the fibre in fig. 1 seems to be lost on the 
surface of the sarcolemma is represented magnified nearly 
8000 diameters in PI. XY, fig. 8. The fine trunk is com- 
pound, and, instead of consisting of a single nerve-fibre, as 
represented in some of Kiihne^s drawings of insect-nerve, 
really consists of a number of exceedingly delicate nerve- 
fibres, each one of these being composed of still finer fibres, 
which divide and subdivide very freely, forming an elaborate 
network, which may be traced over every part of the sarco* 
lemma. In some places the meshes formed by the ramifica- 
tion of the nerve-fibres are much smaller than in others. 
In fig. 8, a very fine nerve-fibre, dividing into numerous 
branches, and forming a network or plexus, is represented. 
And in figs. 4, 6, 6^ are some other portions of the nervous 
network. 

* For a description of this figure see the 'Explanation of the Plates.* 
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Besides this elaborate network of nerve-fibres extending 
over the sarcolemroa, there is an arrangement of the tracheae 
equally elaborate^ forming, in fact, a network of extremely 
minute tabes, which, like the network of nerve-fibres, extends 
over every part of the sarcolemma. The mode in which the 
tracheae reach- the sarcolemma and divide upon its surface, 
is well seen in some parts of fig. 1, and in fig. 7 many 
of the fine branches of the trachese are visible. It will be 
seen in this specimen that anastomoses are very frequent, but 
the finest branches of the air-tubes are not to be seen by the 
aid of a magnifying power of two or three hundred diameters. 
By the use of a much higher power and properly prepared 
specimens branches far more minute than any represented in 
fig. 7 are brought into view. These are represented in 
figs. 8, 4, 5, 6, and 9. They anastomose freely with one 
another, forming a network of air-tubes, which is inti- 
mately adherent to the sarcolemma. The finest branches 
of the nerve- fibres and the finest branches of the trachese 
are situated very close to one another. Bundles of fine 
nerve-fibres may often be seen ramifying with trachese of 
considerable diameter, as they pass to be distributed on the 
sarcolemma. The relation of the finest nerve-fibres to the 
finest trachese is shown in figs. 8 and 9. 

It may, perhapB, strike K>me as very strange that an ar. 
rangement so elaborate as that which is represented m my 
drawings has not been demonstrated by any previous observer ; 
but when it is considered how many delicate operations 
must be succeiBsfully carried out before it can be demon- 
strated — and even in properly prepared specimens, in which 
it is to be seen, how difficult it is to remove the most favor- 
able portions, immerse them in fresh fluid, and cover them 
with thin glass, without destroying the appearance alto- 
gether — ^it is not surprising that it should have been over- 
looked. Neither the finest trachese nor the finest branches 
of the nerves described in this paper have been observed 
before. That the arrangement of the finest trachese deli- 
neated in my drawings is exactly as it exists in nature can 
be demonstrated by any one who will examine the speci- 
mens. But not a vestige of such minute branches is to be 
seen in specimens prepared according to the usual methods. 
The finie nerve-fibres I have described, bb would be sup- 
posed, are very readily disintegrated, so that it is only in 
fortunate specimens that the appearances delineated can be 
seen ; but, having seen these fine fibres in very many instances, 
I have no doubt that the description I have given of the 
distribution of the nerves and finest air-tubes to the muscles 
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of the iQAggot will be confirmed by other obfiervem who 
will adopt the same principles in the preparation of the 
specimens which I have followed. 

The transverse markings upon the sarcolemma alluded to 
in page 103 are caused by the ramifications of the tracheae^ 
as shown in figs. 7 and 9. From these branches smaller ones 
pass oSy and then a network is formed ; when the muscle is 
firmly contracted the sarcolemma is much shortened, and the 
trachesB which run transversely are seen much more distinctly, 
while the branches which connect them are much less 
evident. 

It therefore follows that the membranous sarcolemma of 
the insect-muscle is composed of very fine air-tubes and nerve- 
fibres imbedded in a transparent material, and it is possible 
that this material itself may result from the alterations which 
occur in the course of the development of the above most im» 
portant structures. In some cases there can be no doubt 
that the vessels and nerve-fibres are simply adherent to the 
sarcolemma, but in the insect-muscle the fine nerve-fibres 
and air-tubes are so incorporated with it as to form a part of 
its substance. The rapidity with which this elaborate sarco- 
lemma is developed is very wonderful, since, in the case of the 
maggot, the entire muscle doubled in size in the course of two 
or three days. I doubt if it would be possible to propose for 
anatomical investigation any subject which would be more 
likely to lead to the discovery of highly interesting facts, or 
to the demonstration of important general principles, thui 
a minute investigation of the changes occurring during the 
development of the muscles of the maggot or of the silk- 
worm, or of the muscles of the perfect fly or moth, during the 
pupa stage of existence. Although the investigation is un- 
doubtedly extremely difiicult, and the utmost patience is 
required to prosecute a subject apparently so limited, for a 
sufficient period of time to stand a chance of success, it must 
not be forgotten that great principles have been discovered 
and wide generalisations have been arrived at in the course 
of long-sustained inquiries into minute details. 



In this paper I have demonstrated an arrangement of the 
nerve-fibre upon the sarcolemma of insect-muscle which has 
not been described before, and in all probability has not been 
seen by any previous observer. The demonstration of this 
exceedingly delicate structure is due entirely to the mode of 
preparation followed. 
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From fhese obserrationB I am led to conclude that nerves 
are distributed over everjr part of liie surface of the sarco- 
lemraa. It is quite certam that fine nerve-fibres reach this 
membrane at a greater nximber of points than is represented 
in any of my drawings. • 

The mode of formation of the fine terminal bundle of 
nerre-fibres^ as represented in 71. XIY, fig 2, is a fact of the 
utmost importance^ and^ as I have shown^ the arrangement is 
constant in all nerves in all animals. The fibre seems to divide 
into two bundles {a, a), which pass in opposite directions in 
the trunk. Oftentimes a nerve-fibre divides into two branches 
at the point where a bundle of fibres leaves the main trunk ; 
of these^ one passes into the branchy while the other continues 
its course with the other fibres in the original trunk. 

There is no evidence of the nerve penetrating into the 
interior of the sareolemma^ as is maintained by many Conti- 
nental anatomists. But^ on the contrary, by careful observa- 
tion of preparations properly prepared, with the aid of very 
high powers, the finest fibres may be focussed upon the 
surface of this membrane. The general course and 
arrangement of the nerves represented in fig. 1, and alluded 
to in previous memoirs, renders such a doctrine improbable, 
while there is a great amount of collateral evidence positively 
opposed to it. Moreover, not one of those who have pro- 
pounded views opposed to those expressed in my first paper 
(' Phil. Trans.,' 1860) has adopted the mode of preparation I 
stated to be necessary, or has even injected the vessels, which 
I proved afforded important advantages in studying this 
anatomical question in vertebrate animals. 

With reference to the observations of Kiihne on the muscles 
of insects, I regret that my conclusions are hopelessly at vari- 
ance with his, not only as regards matters of detdl, but upon 
broad general points. His terminal nerve-fibre consists of a 
bundle of very fine fibres. Instead of a nerve-fibre perforating 
the sareolemma at one point only of the muscle, and becoming 
connected with nuclei beneath this membrane; a bundle of 
very fine n^rve-fibres, having reached the sareolemma, ramifies 
freely over its surfiice, and is not connected with the nuclei 
beneath, which are probably only concerned in the formation 
of the contractile tissue. I r^ret being at issue with my 
friend upon simple matters of fact of this kind ; but, as he is 
well aware, he has stated his conclusions so very positively^ 
and has repeated them so frequently, with some momfications, 
however, that I can accept no compromise — nor can I allow 
the discussion to cease until the general points at issue have 
been more carefidly investigated by others. I must again 
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repeat the proposal I made some time sincei that some one 
muscular structure should be agreed upon for investigation^ 
and that those observers who have taken up this most im>. 
portant inquiry should write short memoirs, illustrated with 
drawings representing what they haye seen, and, if possible, 
the preparations from which the drawings have been made 
should be preserved. The memoirs all to be published on a 
day previously agreed upon. Independent otiservers would 
thus have an opportunity of comparing the different con- 
clusions one with another^ and of forming their own opinion 
upon the questions at issue. 
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DESCRIPTION OP PLATE I a, 

Illustrating the Rev. W. Houghton's note on Canals in the 

Head of the Eel. 

Fig. 
1. — ^Head of A, aeuHrottrit, showing the orifices of the canals. 

a. Anterior orifice. 

b. Posterior dilto. 

2. — ^The same^ with the soft parts removed, and with a bristle inserted 
into each canal. 

3. — Side view of same. 

4. — ^Vertical section of cranium of-i. aeutirostris. 

5. — Membranous fold or hollow in which the canal terminates. 
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DESCRIPTiON OF PLATE I b. 

Illustrating Henry Oiglioli's paper on some Parasitical 

Insects from China. 

Kg. 

1. — Lipeurus Diomede^, female, about two and a half times larger tlian 
nature ; the dorsum is shown. 

2. — X. Dioptedea, male ; the Tentral side is exposed. 

3. — Docophoroides brevis, female, magnified about three thncs; ventrid 
aspect. 

4. — 2). brevis, male, magnified about three and a half times ; dorsal aspect. 

5. — Copulating organ of 2>. brevis, greatly magnified. 

G. — ^Tibia and tarsus of a leg of D, brevis, magnified. 

7. — Nirmus mandarinus^ magnified seven times ; ventral aspect. 

8 — „ I, dorsal aspect. 

9. — Doeophorus mandarittus, magnified about seven times ; dorsal aspect. 
10. — Omiihomjfia Chinensis^ magnified about two and a half times ; ventral 

aspect. 
11. — ^Tarsus and claw of 0, Ckinensis, magnified. 
12. — SirebU moiossa, magnified about six times ; ventral aspect. 
13. — Pol^cteues molossus^ magnified about six times ; dorsal aspect. 
14. — Head of P. molossus, magnified. 
15. — Spines from head of P, molossus, magnified. 
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DESCRIPTION OP PLATES 
lUostratiiig Mr. J. Alder's paper on New BritiBli Polyzoa. 

PLATE IL 
Fig. 

1. — ^A small iMrtion of Gellepon ramulosa, highly magnified. 

3, 3. — ^Varieties of C. dichotoma, natural size. 

4. — ^A portion of the same, highly magnified. 

6.— </. If&Tigata, natural size. 

6.-^A portion of the branches of the same, ma^^nified. 

7.— Lover part of the stem, more highlr magmfied. 

8. — Ovicells of the samei mach enlarged. 

9. — Quadricellaria gracilis, Sars, natural siae. 
10. — A portion of the same, highly magnified. 
11. — ^An ovieell of the same,- mudi enlarged. 
12.— An aTicularium of the same, enlarged. 

PLATE m. 

1.— Palmicellaria elegans, natural size. 

8. — ^The same, magnmed. 

3.<^A portion of the same, highly magmfied. 

4.~-A cell of the same, more highly magnified* 

5.««E. lorea, natural size. 

6. — ^A small portion of the same, highly magnified. 

7. — ^An avicmarium on the lower lip of the same^ as seen from above. 

8.— £. IsBTis, natural size. 

9.— A portion of the same, highly magnified. 
10.— An OTioell of the samc^ more highly magnified. 
11. — Outline of a small variety of E. iaevis, natural size. 

PLATE IV. 

1. — ^E. Landsborovii, natural size/from Mr. Embleton*s specimen, now 

in the Newcastle Museum. 
2. — ^A portion of the same, highly magnified. 
3. — A cell of the same, with ovicell and avicularium, more highly 

magnified. 
4. — Scrupocellaria Delilii, natural size. 
6. — ^A portion of the same, magnified, front view. 
6. — ^Back view of the same. 
7.— A cell of the same, with oviceli, magnified. 
8.— A central avicularium, ditto. 

PLATE V. 

1. — ^Homera borealis, natural size. 

2. — ^A portion of the same, magnified, front view. 

3.— A small portion, more highly magnified, 

4. — ^Back view of a portion of H. borealis, magmfied. 

5.— A small portion, more hifj^hly magnified. 

6. — ^An ovicell of the same, highly magnified. 

7.— An ovicell of H. frondiculata, higbly magnified. 
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DESCRIPTION OF PLATE VI, 

Illustrating Mr. Archer's paper on an Endeavour to identify 
Palmogkea macrococca (Kiitz.) with Description of the 
Plant believed to be meant, and of a new Species, both, 
however, referable rather to the Genus Mesotaenium 

(Nag.). 

1 . — MeioUenium cklamydatporum^ cell in which the " ohlorophjll-plate " is 
not visible, by reason either of the remaining too aense contents 
concealing it, or of the edge view of the plate not being towards* the 
observer. 

2. — Cell, showing edge view of chlorophyll-plate. 

3 and 4.— Accidental forms and positions of the clUorophyll-plate, edge 
view. 

5. — Cell abont to divide; the chlorophyll-plate, seen in edge view, 
divided ; its inner end blnntly roanded. 

6.— Cell divided. 

7. — Two cells about to conjugate. 

8. — Two such cells in contact, the parent coats slipping off. 

0—13. — Various degrees of advancement in conjugation. 
14. — Zygospore formed, with definite mucous investment. 
15 — 19. — Various mature zygospores. 

20. — Metotanium mirificum, cell showing edge view of chlorophyll-plate. 
21 — 23. — Cell-contents emerging. 
24 and 25. — Cell-contents emerged and balled together into a spore-like 

body of a reddish colour. 
2C — 31.~> Various empty and discarded pai-ent cell- membranes, showing the 

valve or lid-like portion, often detached. 
32. — Coitnarium exigvum (Arch.)> fi'ont view of frond. 
33. — „ „ side view „ 

34. — Peuitim Mooreanum (Arch.), frond, with endochrome. 
35. — „ „ dividing frond. 

36 — 38. — „ „ commencing conjugation. 

39. — „ „ front view of zygospore. 

40. — „ „ bide view of same. 

42 — 44. — „ „ variously twisted zygospores. 

45 and 46. — Cosmarium pvytnanm (Arch.), front view of frond. 
47. — ,> *, side view of same. 

48. — „ „ end view of same. 

49. — „ ,. zygospore. 

50. — Arlhrade9mn9 UnutMimw (Arch.), front view of frond. 
51. — „ „ side view „ 

52. — „ „ end view „ 

53 and 54. — „ „ dividing fronds, front view. 

55.— „ „ abnormal frond. 
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DESCRIPTION OP PLATE VII, 

Illustrating Mr. Lankester's paper on the Earthworm. 

Pig. 
!• — ^Phaiynz, with radiating moscnlar fibres, opened so as to show ike 

loose interior fold or poucb. 
8. — Btmctnre of ouopbageal glands. 
8. — ^Mttscalar fibre from pharynx. 
4. — ^The three pairs of oesophageal glands. 

S.^Earthworm opened by a dorsal incision, the transverse maecles par- 
tially remoyed. 

tf. Cephalic ganglia. 

b. Muscular pharynx, with attaching fibres. 

e. Ciliated tubules (segment-organs). 

d. Enlarged lateral blood-vessels. 

e, (Esophagus. 

/, ff, i, Male organs of reproduction. 
A. (Esophageal glands. 
A. Crop. 

/. Fibrous stomach or gizasard. 
». Intestine. 
6. — Alimentary canal, removed from the other viscera. 
7. — Sets, natural size ^th of an inch. 
8.— Seven segments from the lower part of the body, showing the sel« 

natural size )rd of an inch. 
9. — ^First, second, tliird, and fourth segments. 
10. — Crystalline body from the anterior pair of oesophageal pouches. 
11. — ^Integument of earthworm, all viscera being removed, a a. Dorsal 
muscle, e e. Lateral muscles, ee. Ventral muscle. / Neural 
canal, b b. Lateral setigerous glands, d d, Yentral setigerous 
glands. 
13. — Transverse section of integument, a. Internal epithelial layer. 
b. Parasitic nematoid. e, Musoular layer, d. Pigmentary vascular 
layer, e. Epidermis. 
13.— Cells from the hepatic membrane of the intestines. 
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DESCRIPTION OP PLATES I & II, 

lUufltrating Dr. Greville's paper on New Diatoms. 

Series XL 



Tig. 

l.'^Juiacodiieui OreviUeanui. 

4.— „ radiaiui, 

(•-~ M pellweidui, 

6.-* ,» wunialii, 

7. — Trieiratitm canchmum, 

8.— M partiium, 

^,—BidMj^ia gigant$a, 
10.— CbMOMif Sarhadetuii, 
11. — Coteinoditcm angmlaiM9» 
13. — iV/tfdivrui Barbaieuiii, front view. 
IS.— M >» sidefiew. 

All the figaret are X 400 diameten. 
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DESCRIPTION OP PLATE III, 

Illustrating Mr. Lauder's paper on New Diatoms. 

Pig. 
1. — ^Perfect filament of Bacieriaitrum vartaiu, 

2 a, — ^Terminal cells. 
8 d.— Separate avn. 

3 a. — Intermediate cell. 
3 b. — Separate awn. 

4. — ^Terminal cells. 

5.— Frostules of B, variant. 

6. — Sporangiam of same. 
7 a, — B, hyalinum, 
7 b. — ^The same. 

8.«-Species of Chaotooeros. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATES IV & V, 

Illustrating Dr. Ciaccio's paper on the Distribution of 
Nerves to the Skin of the Frog, with Physiological Re- 
marks on the Ganglia connected with the Cerebro-Spinal 
Nerve. 

Fig. 

• 1. — Perpendicnlar section of the skin of the frog : a, onter layer; b, inner 
laver; e, outer layer; d, middle layer; e, inner layer; /, bundles 
of dark-bordered nerve-fibres; y, capillar^r vessels ; A, nuclei of 
middle layer & i, mucous ffbinds i k, connective tissue between the 
superficial capillary vessels and the inner layer of the epidermis ; 
/, fine fibres of elongated tissue. 

8. — Division and subdivision of the bundles of dark-bordered fibres dis- 
tributed to the inner layer of the derma of the frog. The bundles 
unite with one another in such a manner as to form a network, 
with meshes varying in size and shape. The nervous network is 
iuterlasedmith that tt tlhe capillaries. In the drawing are also 
i^presented some branched cells of ereenish pigment, and fine 
elastic fibres connected with nuclei. This kind of fine elastic tis- 
sue abounds in this layer, x 120. 

3. — ^Fine nerve-fibres with one dark-bordered fibre, which divides and ter- 
minates in pale fibres. The fine nerve-fibres ramifying in the 
sheath, and the pale fibres in continuation with the dark-bordered 
fibres, very near the surface of the derma, mingle together and 
form bundles, which, in their course branch and pass to different 
distributions. Here may be seen two fine branches, distributed to 
one of those ghinds which exists in considerable number in this 
layer. The nuclei, which are, here and there, observed in the 
drawing, arc the nuclei of development of the pigmeut-ceUs. From 
tlie outer Uyer of the derma, x 425. 

4. — Terminal bundles of pale fibres continuous with dark-bordered fibres, 
which are not represented in the figure. The bundles are seen to 
divide and subuivide, and interchange their respective fibres. 
They form a plexus, which lies immediately beneath the capillaries. 
The fibres composing the bundles do not exhibit any of those 
spindle-shaped swelling^ which are so frequentlv observed in the 
nerve-fibres which run in the same sheath with Uie dark-bordered 
fibres, or with the capillary vessels. From the outer layer of the 
derma, seen from below. X 540. 

5.— Transverse section of the middle layer of the derma : — A. Bandies of 
t dark-bordered fibres cut across. B. Small bundles of fine fibres 

emerging from the sheath of the dark-bordered fibres. The bun- 
dle, on its way, is seen to divide and subdivide, and to be connected 



DESCRIPTION OF PLATES IV & Y-^ieontmued). 

\7ilh a triangular bodr, which contains granular matter and an 
oval nudeus. C, C. Branching nucleated celb, very nearly re- 
sembling the cornea-corpuscles. The granular appearance tkej 
exhibit is most probably due to the prolonged action of dilatea 
acetic acid. X S40. 

0. — A. Bundle of dark-bordered fibres, crossing a capilkry vessel and 
dividing into two branches. B. Fine bundle, composed entirely 
of some of the fine fibres running in the same sheath with the 
dark-bordered fibres. The bundle is seen to leava the sheath of 
the smaller branch, and to be distributed to the capillaries. Erom 
the inner layer of the derma, x 540. 

7.— Capillary vessel from the inner layer of the derma, with nerve-fibres 
running on each side in same sheath. These fine nerve-fibres 
present, at unequal distances, spindle-shaped swellings. Some of 
the fibres are seen to leave the sheath, and to pass to othei capil- 
laries. X 425. 

8. — Capillary vessels, with fine nerve-fibres distributed to them. From 
the outer layer of the derma. The fibres are seen to cross the 
capillaries in different direction8« and to unite with ooe another.* 
X 421. ^^^ 

* It is necessary here to notice that, in consequence of the capillaries 
being injected with carmine solution, the numerous nuclei connected with 
their walls cannot|,be discerned, and, therelbre, they have not been repre- 
sented in the drawings. 
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In ii]l\he9e dravtiiffn the coloarlM* Oerminal Matter, uiuallT termed 'Nucleus,' lapnuiulmr, 
* and iTie coloured Imned material in reprenentea bj a smooth tint. 

Fi^. J. Fig. 10. 
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Human Bed Blood Corpvades dirided Into spher- 
ical and atellate particles by pressure, x 1800. 
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Colourless Matter separating from Bed fbrmed 
material of Human Blood Corpusdes. x 1800. 



Fig. U. 




Tonnic CorpuAcle not jet 
coloured.— Fro^. x IMW. 



RED BLOOD CORPUSCLES.— FROG. 



Fig. 12. 




Tonnff Bfd Corpuscle.— 
Frog. Felkmation of co- 
loured iturUun, X itw. 



Fig. 13. 




Fig. 14. 




Tonng Bed Corpniicle.— Toung Bed Conoscle.— 
Frofr. A part of coloured Frofr. Coloured portloa 
portionfully formed. X 1800 and Nucleus, x 700. 
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Division of Terr joiinff 
Corpuscles (White Cor- 
puscle*) and fonnatioi) of 
outer coloured portion. 

Fir. I?. 
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Fig. 16. 
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Fig. 17. 






Fig. 18. 




Nucleus Nucleolus and Chanse in form of outer Moremeat of Germinal 
outer Red formed material. Bed formed materiaL Matter, towards snrtkce of 

Bed formed material. 



Fig. CO. 



Fig. 21. 



Fig. 20. 
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Oval CorpiiAcle become DiTision of Oenninal Mat- 
spherical in weak lllyoc- tcr or Nucleus, 
rinc. 



Old Bed Corpuscles which have not Msnmed the spherical 

form. Nearly the whole ol the (lerminal Matter haa been 

converted into colourless formed material , 



Fig. -3. 



Fig. -4. 



Fig. '35. 
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Portion of Germinal Mat- 
ter tendiiiB' to separate 
into smaller portiuns. 



OerminnI Mutter has divided into smaller portions, some 

of which have passed throui^h the formed material into 

the surrounding fluid. 
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TRANSACTIONS OP MICRoScOPICAL ^SOCIETY. 



DESCRIPTION OP PLATES VI & VII, 

Illustrating Dr. Beale's observations upon the Red Blood- 
corpuscle (page 82). 

PLATE VI. 

Eigs. 1 and 3 show the curious alterations in form observed to take plaoe 
in the red blood-corpuscle of the fro?. The corpuscles in fig. 1 assumed 
the forms representea within an hour siter they had been removed from the 
frog, ph^ced on a glass sUde^ and covered with thin glass. The change was 
clearly not due to pressure, because numerous corpuscles close to the altered 
ones retained their ordinary oval form. After the- drawing was made, the 
thin filament in the upper part of fig. 1 became much longer, and exhibited 
constant undulator^ movements. 

By the application of a gentle heat (a little above lOO'^), long and very fine 
filaments were invariably formed, as shown in the case of human blood-cor- 
puscles represented in dg. 2. All the filaments exhibited nery active undula- 
tory movements, and ail the separate particles were in a state of active 
molecular movement. Many of these particles and filaments could not be 
distinguished in appearance from bacteria. This figure is magnified 1800 
diameters. 

In fig. 3 some of the curious vibratile filaments formed by the red 
colouring matter of the frog's blood-corpuscle, after the application of a 
gentle heat, are shown; a and b, filaments in aotivs vibration. 

The author considers that these changes in form could not 
occur if there was an envelope or cell- wall to the red blood- 
corpuscle. 

Pig. 4 represents some of the appearances observed in the corpuscles 
of Guinea-pig's blood within an hour after its removal from the body. Many 
of the corpuscles were folded so as to appear as if they were sacs or enve- 
lopes ; but the same appearances were produced when globules of strong 
syrup were suspended in strong glycenne. Several corpuscles were seen 
gradually to assume the crystalline form, but some retained their ordinary 
circular character, as shown in the upper part of the figure ; at two young 
corpuscles gradually nndei^ing conversion into red corpuscles are repre- 
sented. This figure is magnified ISOO diameters. 

After the application of a gentle heat, many of the blood-corpuscles of the 
Guinea-pig became disintegrated, as shown in fig. 6 ; and after the lapse of a 
short time each separate particle become a minute crystal. In other parts 
several corpuscles coalesced to form a compound mass of red viscid matter, as 
shown in fig. 6, which also gradually crystallized. 

Pig. 7 represents fully formed tetrahedral crystals, and blood-corpuscles in 
process of change into crystals^ from Guinea-pig's blood — magnified 700. 

These facta seem to the author incompatible with the exist- 
ence of a cell- wall or envelope^ and seem to show that the red 
blood-corpuscle is composed of viscid " colloid'* matter, which, 
by rest and slight concentration, becomes crystalline. 

Pig. 8 shows some very transparent blood-corpuscles in Guinea-pig's blood. 
These were not visible upon examination with a power of 700 diameters, and 
even with a power of 1800 diameters it is doubtful if they would have been 
observed, but for the circumstance that they were surrounded by ordinary 
red blood-corpuscles, as represented in the figure. The author re^rds these 
as very young and but yet colouriess, red blood-corpuscles. Magnified 1800. 
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PLATE VIL 

Fig 9. — ^Red blood-corpQsclc< of the human subject divided into smaller 
portions by pressure. A needle was firmlj drawn across the thin glass 
covering the corpuscles; many of those in the line of pressure were 
divided, and every particle resuliiug from the division instantly assumed the 
spherical or stellate form, as represented in the 6gurc. An ordinary red 
blood-corpuscJe is seen in the upper part — magnified 1800 diameters. 

This fact shows that the red blood-corpuscle consists of 
viscid semifluid material^ portions of which^ when suspended 
in fluids may assume the crystalline form. 

Fig. 10. — ^Younc red blood-corpuscles from human blood, showing the 
colourless germinal matter moving away from the coloured formed material 
— magnified 1800 diameters. 

The germinal matter of the remaining figures was coloured 
red by an ammoniacal solution of carmine. The depth of 
the tint is shown by the darkness of the shading. 

Fig. 11 is a very small and young frog's blood-corpuscle. The 
outer matter has not yet undergone converaion into the coloured formed 
material. It exhibits two outgrowths or protusions, of precisely the same 
nature as those seen in the living muous-corpuscle» pus-corpuscle, and 
young epithelial cells (see Phite I A, &g. 15, in last number) — ^magnified 
1800 diameters. 

Fig. 12. — ^A frog's blood-corpuscle, in whicli the outer part is undergoing 
conversion into coloured formed material — magnified 1800 diameters. 

Fig. 13. — Another very snudl corpuscle, in which the formation of a 
small quantity of the coloured matter is complete — magnified 1800 
diameters. 

Fig. 14. — Another corpuscle showiug the. same point;, but magnified only 
700 diameters. In this and some other corp n aak s it migbf be said lliat a 
nucleus, nucleolus, and nucleolulus exist. 

Fig. 15, 16. — Different stages in the formation of the red blood-cornuscle 
of the frog. The youngest particles would be called small white ulood* 
corpuscles. They are entirely coloured by carmine. 

rig. 17. — Alteration in form of the outer coloured portion. 

Fig. 18. — ^Movement of germinal matter towards the surface of the 
coloured formed material. 

Fi^. 19.--AJ1 ordinary fully formed but young blood-corpuscle of the 
frog, in which the nucleus (mass of germinal matter) is large. 

Fi^. 20.-^Another corpuscle, in which the mass of germinal matter has 
subdivided into smaller portions. 

Figs. 21, 23.-01(1 blood-corpuscles of the frog. The coloured matter 
is so condensed that it does not become spherical, as in the case of the young 
corpuscles (figs. 14, 16, 18, 19, 20, 23), when placed in moderately strong 
glycerine, but retains its ordinary oval form. 

Contrast the small mass of germinal matter in proportion to the formed 
material, in these old eorpttscles, with the large mass which forms the 
greater part of the bulk of the young Jro^z blood-corpwclet (figs. 11 to 16). 

Fig. 23. — Germinal matter collecting towards the surface, and about to 
divide into separate portions. 

Figs. 24, 25 .-—Corpuscles in which (he germinal matter has separated 
into small portions, some of wliich have escaped through the viscid red 
matter in the surrounding fluid. 

Figs. 15 to 24 magnified 700 diameters. 
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TRANSACTIONS OP MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATE VIII. 

Illtutrtting Mr. Lauder's RemarkB, with Illuatratioiia of 
the Marine Diatomacett of New Species found in Hong 

KODg. 

Fig. 

l.'^Okaioe&ros socklu, 

2.— (X ^liaia. 

C— Yfuieiyol C. Laud^ri. 

4 — ,C, Lcmdm. 

5. — C. affine, 

6.— C. compress. 

l.'-C. borealiF 

8. — C. coareiaia, 

9. — C. deniicuUUa* 
10.— (7. rosirata. 
lln-^C. proiuberans, 
19.— C. eelluhta. 



TRANSACTIONS OP MICROSCOPICAL SOCIETY. 



PLATE IX, 



To illustrate Dr. Beale's Obserrations on the Germinal Xaiter 
of the Blood and on the Formation of Fibrin. — Page 47. 
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TRANSACTIONS OP MICROSCOPICAL SOCIETY. 



DESCRIPTION OP PLATES X fc XI, 

UluBtrating Dr. Oreville's paper on New Diatoms. 

Series XII. 

Kg. 
1. — BupoHaeut Mcaber, 
2. — AulaeodUcus (Ucomt, 
3. — Trieeratimm zcfimtum. 
4.— „ jUuMOium. 
5. — Entogonia reticulata, 
6. — Auluetu Moronenns, 
7. — THeeraiium palUdum. 
8. — „ d^finittm, 
9. — „ nnguieulaium. 
10. — Biddulpkia punctata, 
11. — JuliscMS Norwutmanut, 

All the figures are x 400 diameters. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATES XII & XIII, 

Illustrating Dr. Greville's paper on New Diatoms. 

Series XIII. 

Fig. 
1. — Julaeoduetu extant 
'2. — AulUcus omaiut, 
3. — EupQdiseus irioeulaiui, 
4. — „ Barbadenm, 
5. — Trirfratium irreffulare. 



6.— 
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Rylandsianum. 


7.- 
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Smiikianum. 


8.— 
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^rnmm. 
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liffulatum. 


10.- 
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atienuatttm. 


11.— 


it 


obewm. 


12.— 


f» 


aenianffulum. 


137— 
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perpunllum. 


Il- 
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modetium. 


ls.— 


»> 


Jbteatum, 


16.— 
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pratenne. 


17.— 


>i • 


mieroiticUm. 


18.— 


»l 


perminutum. 


19.— 


>» 


inaquale. 


20.— 


>* 


oculatum. 


21.— 


» 


venulostim. 



All the figures are X 400 diameters. 
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TRANSACTIONS OF MICROSCOPICAL SOCIETY. 



DESCRIPTION OF PLATES XIV & XV, 

lUnstrating Dr. Beale's observations on the Distribution of 

Nerves to Insect- Muscle (page 94). 

The elementary muscular fibres represented in fig. 1 are of large size, and 
consist, ibr tbe most part, of &vt suboivisionB, all included within the tube of 
the saroolemma. Byt, in some oases, traohen and nerve-fibres dip down in 
the intenrals between the subdivisions. Sometimes the subdivision is dis- 
tinct at the two extremities of the musde without existing at the central 
part^ in which case fine nerve-fibres and traohess pass around the subdivided 
portions, but do not perforate the central part or the muscle. In all cases 
Dranches of nerve-fibres and trachee pass over the entire surface of the 
muscle. The appearances described are observed in fully developed muscles, 
not in young ones. It would appear as if there was first the tube of the 
sarcolemma, which formed subdivisions, and exhibited a tendency to the for- 
mation of subordinate tubes ; or the sarcolemma of these muscles of the 
m^^ggot might be regarded as a transparent matrix, in which fine elementary 
muscular fibres, connected together in the central part, were imbedded, 
just as the so-called tubular membrane of nerve-fibre often appears as a fine 
transparent matrix, in which several dark-bordered nerve-fibres are im- 
bedded.* 

The seneral course of the nerve-trunks is well seen in this fi^re. They 
cross the muscles at right angles, and give off branches which may be 
traced to the surface of the sarcolemma. The trunks do not divide and 
subdivide into branches, each of which is distributed to a muscle, as has 
been represented ; but they pass completely over several muscles, receiving 
several branches in their course, and these seem to be composed of the ultimate 
ramifications of numerous finer bundles, which are distributed to contiguous 
muscles. 

The arrangement and number of the " nuclei," or masses of germinal 
matter of the muscle, are well seen in the part of this fig. 1 to the left of 
the observer. The nerve-nuclei are much smaller than those of the muscle. 
Some are represented in fig. 2, which is very highly magnified. 

Fie. 2 shows that the very fine fibre, which may be considered as terminal, and 
which seems lost upon the surface of the sarcolemma in fig. 1, really consists 
of exceedingly fine nerve-fibres, which, as they approach the larger trunk, 
divide into two bundles (a, a) which take opponie courses in the trunk. This is 
fact of the utmost importance, and, as it is constantly observed, forms a 
strong argument against the view which supposes that nerve-fibres termi- 
nate in fi«e endsj while it is in favour of the conclusions to which I have 
been led from many different inquiries as to the existence of complete 
circuits. My observations all point to one conclusion — ^that a nerve never 
ends, and that nerve-fibres invariably form complete circuits. 

The further ramifications of the nerve, and its subdivision into extremely 
fine fibres, which ramify upon the surface of the sarcolemma, are represented 

• See * New Observations on the Structure of Nervous Centres,' &c. 
Churchill and Sons, 1864. Also a paper in No. XIY of my ^Archives.' 



. 'UATES XIY ft XV (coMiiMMed). 

n the figures in Plate XY, which will be readily understood from the descrip- 
tion under each figure. The ultimate ramifications of the nerve, which 
form a plexus or nelwork, must be considered as consisting of still 
finer fibres, perhaps not anatomically distinct, but still composed of matter 
which is tntversea by nerre-foroe in many different lines. 

The arrangement of the traches in these driwings is also worthy of 
examination. 

In figs. 7 and 10 the manner in which the finest nerve-fibres pass to 
the surface of the sarcolemma is represented. The apMarance has been 
interpreted by Xiibne in a very different manner. He considers that 
the nerve puteiraUi the sarcolemma at the summit of the conical portion, 
and forms within a little terminal elevation, consisting of its subaivisiona 
and nudei (nerven-ku^ef). Kiihne has described as a single terminal 
nerve-fibre what really consists of a bundle of fine fibres. These, however, 
could not be demonstrated by the process of investigation employed by him. 
Kor was it possible that either of the fine nerve-fibres or trachen ramifying^ 
over the sarcolemma, and figured in the drawings accompanying this paper, 
could be seen in bis specimens. Those who nave recently written upon 
this subiect in (Germany have, in fact, made the nerves end or cease at the 
point where they commence to ramify over the surface of the sarcolemma. 

*«* The nuclei in the nerve-trunks represented in fig. 7 as pale spots^ 
should have been coloured like the other nuclei in the figure. 
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